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Let's see... there is a lot going on in the 
world today! I aslmost got sent to Kuwait 
A camp maintenance team will have left 
from here toa remote camp for 90 days by 
the time you read this. At first I definitely 
wasn't going to be on the 3S man team, 
then they decided I was, then the powers 
that make ail decisions decided I wasn't 
going after alll Seemswehadavlounteer 
to go, he had to back out, I was next on 
the **non-voIunteef* list, but then another 
fellow decided he realty wanted to go. 
Things happen! I* m just glad the decision 
is cast in stone now. 

As long as Vm in the milttaiy, some- 
thing like this could happen. And Vm 
more or less pfepaied fiir it In the case of 
a90dqrexciirsioa like the one mentkmed, 
readers may hatve a long period between 
issues. You wouldn't miss an issue, it 
would be made iq> later. In the case of a 
longer excursion, I now have a laptop on 
which I can prepare most of the material 
My wife and maybe a coUeage or two 
would make up the rest, and my wife 
wouU handle printing and mailing. So 
some dates might get pushed or shufiDed 
around, but you will still get your maga- 
zinet 

ru be in Chicago once again this yearl 
I hope to see many of you there also. I 
should, or at least expect to, have an 
Ar306 up and running. I haven't had 
nmch time to sit and play with one yet, as 
we haEve run into a few problems. As you 
can see in the article in this issue, I be- 
lieve the problems havebeenanreded and 
weare wea onourway to a staUepabfimn. 

There was one little problem with this 
year's ChkagoCoCcfest.. tbeHoliday Inn 
hadtogiveupmostafourroomsll! What 
happened was that the Holiday Inn fian- 
chiaefelks issued many of the larger hold- 
ers an ultimatum: reAiibish rooms now or 
hxMe your fianchise. This came on unex- 
pectedly,and caught the Elgin Holklay Inn 
by surpciae. They had to drop our rooms 
because or the tinie4affle in which con- 
struction was mandated to begia They had 
littlechoioe in the matter... their firanchise 
was due to be renewed, so they had to act 
fasti Unfortunately, ours was the only 
block of rooms avaOable. Others were af- 
fected also, we aren't getting picked oni 
The hotel ofBdals didn't know this until 
early this year... to late to change fest lo- 



cations or Glenside would have done so. 
Accomodations were slim in the area due 
to a toy convention, but the Red Roof Inn 
was able to help out The Red Roof is about 
10 miles away, but Glenside members and 
vendors with extra room will be helping 
those who need a ride between the Holi- 
day Inn and Red Root especially those 
who fly in. Details for making reservations 
are on the back cover. 

Fm going to continue printing the 
names of those who recently renewed their 
subscriptions. I'm also going to print the 
names of those who have subscriptions 
about to oqme. It seems that mair^ miss 
the handwritten note on the mailhig la- 
bel. Note that this is just a friendly re- 
minder, I am not trying to embarrass ai^- 
onel Some time periods will have a larger 
number of renewals due than others (such 
as early qiring.. as this list shows!), so 
don't be ahmned if one issue has a long 
list and another a shM me. Rig}it now, I 
am averaging 73-80% renewals. Of the 38 
listed bekm, I expect at least 30 to renew. 
We'll all see in the next issiiel And re- 
membei; by renewing, you do your small 
part in keeping the CoCo community alive 
andwelll 
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Messages from our readers... 



Microware... you listening? 

First off, Tm writing this letter so you will 
have my new address. As one of the original 
subscribers, I don*t want anything to hinder 
mc in receiving my next issue of **the worid of 
'68 micros*'. 

While Fm writing to you, I have a question 
on your Jan/Fcb *97 AT306 article. If I put 
64MB (4x1 6MB) in the motherboard as you 
stated was possible, is that feasible? I thought 
that the 68306 could only address 16MB of 
memory due to its 68000 core. Or arc you tell- 
ing U3 that just in case Carl Krcider expands 
this board with a more powerful MPU that can 
map the 64MB memory? Don't take me wrong, 
Fm trying to save up the $500 so I can finally 
finish off building one. Fm down to buying 
the motherboard, video card, and a 17** moni* 
tor. OK, the IT* monitor is going to cost an- 
other $700, but I think it's worth it I have an 
old Wyse terminal I can use until I come up 
with the e>ctra dough. 

1) As a muhi-OS user both at home and at 
work, if there is news or ideas &om other plat- 
forms that can be remotely tied to 6809/68xxx 
or OS-9/OS-9000 I say print it I too saw in- 
formation on the JAVA version of Corel Office 
being ported to OS-9. When I went to Cord's 
web stt to pull the pre-beta version* it would 
only work on a Mac or PC (maybe a Sun box) 
and only if you had a JAVA browser. Wefl, my 
OSK boxes at work, the ones that run and 
monitor surface mount chip machines, don*t 
have a JAVA interpreter let atone a web 
browser. But trying JAV\ OfiOce on a PC was 
an experienoel This is what JAVA was written 
for, not for cheap animation on web pages. One 
code running under different platforms with- 
out rocompilation. 

2) Fm afraid that the Atari and Amiga 
crowds won't show much support The Amiga 
crowd is still waiting on the next generation 
of Amigas, and the Atari crowd has an Mii/ 
ST split. 

3) I think Microware sbouki create a small 
personal hobbyist division or have a closely 
tied company to Microware to sell and sup- 
port the hobbyist/pfogrammer. If I could go to 
a PC catalog and buy OS-9000 ready to run on 
a typical PC or a Mac catak>g for a PowerPC 
version, then these machines wodd have a real 
option for OS-9 instead of KT or the Mao OS. 
Those who want or need more won't waste 
their money on SCO UNDC The more people 
that are fiimiliar with OS-9 as a devetopment 
platform dum that of a solution for embedded 
consumer products^ the less hacked up ''real- 
time** UNIXea that run on i386 are out there 
trying to handle what OS-9 was designed for. 

4) A consumer ready OS-9 bundle should 
include all the drivers a typical PC or Mac 
has... sound, ethemet, video for common cards 
and/or a driver converter (program that reads 
the DOS driver, flgures out what is DOS aixl 



what is being passed to the device/controller, 
and change it into an OS-9 module and driver). 
If I could buy an OS-9 system with video, 
sound, and ready to run software, I would buy 
a few for development and emergency replace- 
ment That way I could develop on a non-live 
machine and also know that within a few hours 
we will be limping but not shut down, 

David Hazelton 

672 Auburn Street 

Manchester, NH 03103 

That was quite a letter, David! Nice to hear 
front you. The ATS 06 should be able to ad- 
dress 64MB with no problems. See the AT306 
article in this issue, 

1) Now all we need is an inexpensive JAVA 
interpreter and/or browser to run real appH' 
cationsJ Unfortunately, I doubt we will see them 
in anything butjuture releases of OS-9000. 

2) You are correct about the Atari and Amiga 
people. While the next generation Amigas and 
some clones are out now, diey are not inter- 
ested in any support issuing from the US (a 
German company bought Amiffi, and most 
Amiga support now comes from Europe). I have 
had some contacts from both stiles of die Atari 
camp (8 bit and ST), but none have been able 
to generate enougft interest to be worth purm- 
ing. 

3) I think the best we can expect from Mi- 
croware is that they support a couple of hobby 
businesses, such as Carl Kreider's operation. 
He was able to get a very attractive licensing 
deal better than most industrial users would 
be able to manage, simply because Microware 
does wish to encourage hobbyists to some small 
degree. We are close to providing a turn-key 
system... see the articlel 

4) David, tfyou 're a good enough program- 
mer to write that driver converter, my hat is 
off to you! That would take quite a bit cflogjc 
and near artificial intelligence to pull off! 

Overall, I think your ideas hit the spot 
Hopefully Microware is listening and Carl, 
Bill Witlman, and mysetfcanftH some of the 
gflpa. 



Will you to torn imxt year? 

Just received the Nov/Deo 1996 issue of two 
68* m and the mailing label states it is my last 
issue. This is a inquiry to see if you still plan 
to publish the magazine for at least snother 
year. If yea, then my ro-up check will be in the 
mail as soon as I receive your reply. 

I have enjoyed two 68* ra for several years 
now and hope you are intend on continuing. 
There are a few hard core members left in our 
k)cal CoCo dub (Broome County CoCo Club). 
We all have ottier machines (MSDos or in my 
case OS/2) but still use our COCOs. Unfortu- 
nately, we are all end users so no articles will 
be coming from any of us. 



Keep up the good work and I hope to hear 
from you soon. 

Don W. Guido 
dguido@binghamton.cdu 

/'// definitely he printing for another year 
or two! The only thing being discontinued is 
the "microdisk". There are only a few people 
who order it, and it just isn 't worth the time. I 
will still honor requests for specific programs 
or files that someone is having a hard time 
finding and that are mentioned in the maga- 
zine. There will be a $5 charge per disk, with a 
limit of three programs/files per disk. 

Glad to have you back on board! And re- 
member, even users can write articles, How 
do you use your machines? Any tips or tricks 
with certain programs you want to pass along? 
There is a LOT you guys could write about!! 



CoCo Is more fun,.. 

No one seems to understand why people 
stick with the CoCo. My first computer was a 
CoCo, and I oouldn^t have been happier! I had 
a CoCo2 w/ Extended Basic, 2 S 1/4 floppy 
drives, a multipak interface, a sound card, a 
DMPllO printer, and a 300 baud modem. Un- 
fortunately, I don't have the computer anymore. 
I ran into fmancial problems and had to sell in 
the late 80'a. I woukl k>ve to have the old ma- 
chine back. 

Sure, now I run a 486 DX2/80 with all the 
bells and whistles and a color printer. (Al- 
though the system was out-dated practically 
the day after I bought it) It does everything I 
want it to do. BUT, With this computer, I sim- 
ply run programs, and do a k>t of system tweak- 
ing. But there has never been a computer that 
I had more FUN with than the CoCo. (I used 
to write programs for that machine ail the time. 
If I coukin't buy a program to do something, 
rd write a program to do itll) 

Reading the WEB pages and this list, I real- 
ize there are so many things out for the CoCo 
that I never imagined possible (a hard drive 
on the CoCol?) I am very pleased to find more 
people thst enjoy the CoCo enough to stick with 
it. 

Don 

There are still a few "CoConuts " about, 
Don! Most of us wdl agree, the CoCo is much 
more FUN than any MS-DOS/Windows based 
PC or Mac ever has been! 



continued on page 18 
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Jason and the Internet Frank swygert 

Most of us know we'll have to eventually pay for the 'net., and maybe soon! 



As much as I need them, I have prob- 
ably lost a subscriber. All because I 
didn't agree with their point of view. In 
fact, I'd say I more than disagreed... I 
took their point of view (and that of 
some of this person's friends) as almost 
ludicrous. I guess it wouldn't have been 
so bad had not they thought Td be in 
support of them... I don't think the 
diought that I may disagree ever crossed 
this person's mind. The point was that 
telephone companies shouldn't have the 
right to charge for Internet access. Tbe 
reasons I disagree are clear and logi- 
cal. I'll explain them later, of course, 
but some background information is the 
first order of business. 

Back in the early eighties, some tele- 
phone companies wanted to make ad- 
ditional charges for data access* This 
was when home operated bulletin board 
systems (BBS's) were gaining in popu- 
larity. The telco's ideas were that data 
communications required cleaner lines. 



From: Dennis BatboryStsz 

Hi foUcsl I Ve been Udlnc out 
In Vermont^ Imt since it's the 
10th snnivexsaTy of my com- 
pany Green Monntaln Micn>'s 
demise, I thoncht it miglht be 
time to put in an appearance 
here. 

About 150 copies of ^Learn- 
ing the 6809' (book only) re- 
main, wliich rd be happy to 
offer at $10 postpaid to any- 
one interested. If at least 10 
people also want thm original 
tapes, I'd be pleased to make 
ap a set of those as welL 

One of these days VU tell my 
own tale ••• amusing indeed... 

Dennis Bathoiy-Kitsz 
RD2BOX2770 
Cox Brook Road 
Northfield, \fennont 05663 

<bathory@nialtedniedia.com> 

Malted/Media: 

http:/Avww.nialtedmedia.com/ 



and they would eventually have to up- 
grade lines to provide ever increasing 
access speed. But the telco's were de- 
feated in this proposition. 

The government got quite a bit of mail 
from the few of us who actually ran and 
used this system. Our arguments were 
that computer communications ac- 
counted for a very small percent of traf- 
fic over the telephone lines and that the 
telco's would have to upgrade their lines 
eventually anyway... lines that were not 
running anywhere near c^>acity in most 
areas. Not only that, but the limitations 
of data transfer was in the hardware, it 
would be quite a few years before the 
capabilities of the existing infrastruc- 
ture would be exceeded or taxed in any 
w^ by telecommunicaticHis equipment, 
telepkme calls were ahneady charged at 
per minute rates, that alone would limit 
the amount of time a person stayed on 
long-distance lines (remember, at this 
time BBS's were feiw and frur between, 
not many of us were lucky enough to 
have a large local BBS!). To top this 
argument ofi^ the government was in- 
terested in fostering digital communi- 
cations. As long as there was a popu- 
lace, even a small percent, interested, 
coiiq>anies would devocte time and re- 
search to developing fester, better ways 
to transmit infonnaticD. So we, the BBS 
users and pioneer electronic communi- 
cators won this great batde. 

Many people compare the batde of 
the 1980's widi the curroxt debate over 
^diether telco's should charge access 
fees to the Internet. But there is a to- 
tally different set of circumstances to- 
day than it was back then. The digital 
communications industry is no longer 
a fledgling. We aren't talking about a 
few hundred thousand hobbyisits want- 
ing access anymore... we are talking 
about MILLIONS of people. And we 
aren't talking about an infrastructure 
with excess c^>acity... we are talking 
about a system that needs upgrading 
YESTERDAY, not tomorrowl 



The phenomenal growth of the Inter- 
net has caused all this change. For the 
average person, the telco's proposed 
charges would mean an additional $ 1 0- 
$12 per month on top of the $20-$25 
currently paid for unlimited access. 
$30-$40 per month is hardly something 
to aigue about, not when there is a real 
need. How many of you have jumped 
on the Internet during busy times only 
to have to wait minutes for a single page 
to come up? How many of you are in 
areas \s4iere 9600 or 14.4K baud is the 
festest you can think about getting on? 
How many of you can't get on the In- 
ternet through a local number at all? 
These are the things the telco's want 
this extra money for. They don't want 
it just to gild their pockets. Telephone 
companies are utilities, and as such are 
governed by fedearl regulations as to 
how much profit they can make. The 
bod)(»n line is that the telco's can't make 
any more money, and they have to show 
justifiable reasons to raise basic rates 
or create additional charges. They have 
justifiable reasons this time. 

There are millions of Internet users 
right now. Use is e7q)ected to double 
again in the next year or two. Part of 
tte reason is the relatively new "Inter- 
net TV" boxes now on the market. This 
puts the Internet into the reach of many 
non-technical people. Sales of these are 
expected to really take off. Hiose people 
scared of conq)uters but curious about 
all the Interaet hype will get them. Af- 
ter all, they are no scarrier than a TV 
remote or a video game pad. Sales of 
conq)uters have soared over the last 
year (M- two also. Bodi the Intomet AND 
Windows9S have caused this. I do not 
like Win9S a whole lot, it is fer from 
the best operating envirormient (it is 
much more than a system!) available. 
The installed user base, however, is 
extremely large. This makes it easy for 
a begirmer to get help. And \Vin95 is 
much better and easier for the first time 
computer user to learn than any sys- 
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tern before it, save the Macintosh OS. 
I have used both, and I think it is fiiirto 
say that Win95 is more ''Mac-like" than 
any other system out there. And that is 
no coincidence. 

The young man I mentioned earlier 
sent me an e-mail message speaking out 
against additional Internet access 
charges. I thought this absurd. Absurd 
that anyone should be raising such a 
fuss over it. And I told him so. He sent 
me some replies from a friend of his, 
and I blasted him also. There are actu- 
ally people out there who think every- 
thing should be free! I pointed out that 
this was a totally dififeieot situation than 
that of the 80's. The Internet and the 
US telephcHie system is heavily bur- 
dened by the sudden, unexpected surge 
of digital traffic. Indeed, low-cost *^uor 
limited" access is part of the problem. 
Back in **the old days" (just 2-3 years 
ago now!) we had to pay for every 
minute of access time on most systems. 
So we wisely apportioned our time 
spent Not any more. The computer and 
Internet have taken on the role of an 
entertainment medium, not a research 
or work medium. Chedc out some of 
the ^chat house" lines and cHie will find 
all kinds of low-lifes hanging out with 
nothing better to do than hang around 
and insult the inteligience of most 
people. Seriously, try getting on 
'Svww.chathousc.com", for me. 

Not everyone just 'liangs out" on tiie 
Internet. There is a lot of good sharing 
of informati(HL Some of the chat lines 
are a great way to meet other people 
interested in particular subjects. There 
are many isolated conmmmties tibat the 
Internet opens up. And it should. The 
Internet should open minds and help 
them to grow. And it does just that fi»r 
many of us. But as \oog as Acre is an 
audience for ^^lat most people conskler 
'*bad" or "evil" things, then there will 
be some exploitation of the &ct that 
some people want it. And I have to de* 
fend the lack of censorship... after all, 
I am a US military member, sworn to 
uphold the Constitution of the United 
States of America. That document 
states that I have the right to print what 



I am printing now, and for others to 
print, say, and broadcast their own opin- 
ions, regardless of what I think about 
it. 

The Internet is no more the "root of 
all evil" than broadcast TV or printed 
media. Parents who often don't want 
to be parents lament that they are afraid 
of what little Johnny or Betty will find 
on '^e big bad Internet". Guess what 
folks ! Kids will be kids ! They need adult 
supervision! You HAVE to say NO 
sometimes, and you HAVE to keep an 
eye on them! How many of you remem- 
ber sneaking copies of Playboy off and 
oggling and reading? How many of you 
remember sneaking off to a friends 
house to watch dirty movies, or into the 
X-rated drive ins? I remember some of 
this, and I'm sure many of you do too. 

Experts are uninq}res$ed with the re- 
ports of additional telco charges for In- 
ternet access. So are those who follow 
the conq)uter communications iixhistiy 
and its growth. We (yes, I consider 
myself (xie of those interested parties) 
have not only been expecting something 
like this, but are actually glad to see it 
come. This means that lines will be 
upgraded &ster and access will be more 
universal across the nation. The telco's 
woric on five and ten year expansion 
plans. The sudden demand created by 
the Internet phenomoena has wreaked 
havoc with most of those plans. The 
Icng range plans had to be revamped 
comparatively overnight by most 
tdco's. There is no way they could have 
accurately predicted the explosive 
growdi of the Internet. Consequently, 
there is no way they can adequately 
accomodate the current, much less the 
fixture, demand without greatly accel- 
erating their expansion plans. And ex- 
pansion costs money. 

For the past two years, industry 
analysists have been wcHidering when 
it was going to get down to costs. Who 
will pay for the Internet's growdi? Who 
or v^ will pay for the Internet? well, 
the time is coming, and soon, when it 
all has to be paid for. We have used up 
all the excess capacity, and now real 
expansi<Hi is necessary to keep the In- 



ternet from collapsing. There will be a 
few who will drop the Internet because 
of the higher costs... for a short while. 
The most "damage" that I believe will 
occur is that peop le will once again have 
to consider what they are doing and 
why. They will have to justify some of 
their on-line time and expenses. Is be- 
ing responsible while using something 
that bad? Where are we all going? Is 
Joe and Jane America THAT spoiled? 

♦For more reading, try the February 
issue of "Computer Shopper", page 
594, "Bandwidth Blues" For those with 
Internet access, this article is available 
at: wwwS.zdnetcom/cshopper/content/ 
9702/cshp003g.btml. 



^^'U 




The baitom line: Wiih more 
users every day^ telephone 
companies will HAVE ij^ 
stall newer^faster equ 
to keep up with < 
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FARJVA Systems 

Your most complete source for Color Computer and 05-9 information! 



^oet Office 5ox 521 
Warner l^oblne, GA 31099 
Phone: 912-32&-7659 

E-mail: d6rtfoxfl)deiphi,com 



^AOD ^3 s^&i-i, ^^ c:^jtKisgj\£:^x\, ^-to c:>\^m 



Maettfrtn^ 06-9 - $30.00 
Compltfttfly etepe one through learning ^11 ae- 
pect« of OS'9 on the Co\or Comput^sr. Easy 
to follow instructions and tutorials. WftJi a 
disk full of added utilittes and software! 

Tand/s Little Wonder - $25.00 
History, tech info, hacks, schematics, re- 
paire... almost EVERYTHING available for the 
Color ComputeH A MUST HAVE for ALL CoCo 
afficlandoe, both new and oldlll 

Quick fieference Guidee 
Handy littte twoko contain the most refer- 
enced k\fo fci easy to fhid format. Stse makeo 
them unobtrusive on your desk. Command syn- 
tax, emor codee, system calls, etc. 
CoCo 03-9 bjvel tl : $5,00 

oe'9/eaooo : $7.00 

Compl0t0 Ptoto 5ch0ftuitk; set: $15 
Complete set of all Pisto product schemata 
k;s. Great to havei- needed for repaM 

*A FuU Turn of ths ScranT: $20 

Lots of CaCo Info, projects, and tutorial^., by 

Tony l?is6tefano 

*!nslde Disto's 2 Me^ ICit* : $10 

6chematk;s and A<planatkxi of how the 2 me^ 
CoCo 3 upqrade works. 



SOFTWARE: 

CoCo Family Recorder Best ^enealo^ record 
keeper EVER for the CoCol Recjuires CoCo3, 
two drives {AO track, for 06-9) and SO co\&. 
PECB: $15,00 06-9: $20.00 

Dlgnech Pro: $10.00 

Add sounds to your 5A51C and M/l programsl 
Very easy to use. Rec^uires user to make a 
simple cable for sound input through a Joy- 
sttok port. Rec^uires CoCo3. QEC3, 5t2K. 

ADOS: Most respected enhancement for 
PECai [Touble sided drives. 40/dO tracks, fast 
formats, many extra and enhanced commands! 
Original {CoCo 1/2/3) : $10.00 
ADOS 3 {CoCo 3 only) : $20.00 
Extended APOS 3 {CoCo 3 only, rec^ul-es 
APOS 3. support for 512K-2Me. RAM drives. 
40/dO track drives mfcced) : $30.00 
APOS 3/EADOS 3 Combo: $4O.00 

rixel eUwter - $1Z00 
High speed graphk;s tools for CoCo 3 OS-9 
Level IL Easily speed up perfbrmance of your 
^raphice programs! Pesigned especially for 
game pro^rammmersl 

Patch OS-9 - irr,oo 

Latest verskTns of an popuiar utito and new 
commands with complete documentatbn. 
Auto-Installer re(|uires 2 407 PS drives {one 
may be larger). 



NEW ITEMSUl 

FAf^NA Systeme la pleased Zo 
^r\r\our\a& t.)r\£iX> we are noy^ dis- 
tributors of tine following, for- 
merly fram t^ort-harn Exposure! 

Note: If you never receWe/d your or- 
der from NX, &end a copy of 
yourcancolltfd check a\on^ with $5 
to caver S&H and IMI fill the order\ 

NltrOS-9 : $35.00 

A complete rewrite of 05-9 Level II that takes 
advantage of all fvsatunes of Hitachrs 6309 
processor. Easy install script! 6309 rec^uired. 

TuneUp: $20.00 

If you dont have a 6309, you can still take 
advantage of some of the Nitro software tech - 
notoigy! Many OS-9 Level II modules rewritten 
for improved speed with the stock 6d09l 

Thexder OS-9 

Shanghai OS-9 : $25.00 «ach 

Transfers your ROM Pack game code to an 

OS-9 disk! Please send manual or ROM Pack 

to verify ownership of origliaL 

Rusty : $20.00 

Launch PECB proqraxne from 05-91 Allows 
k>adtig of some programs from hard drivel 



FARNA-11123 Includes: 

2MB RAM 

300MB Hard Drive (was 200!)* 

Trident 8900 1MB Video Card 

$960.75 



rnCWm 



FARNA-11225 Includes: 

2MB RAM 

500MB Hard Drive* 

Tseng W32i 1MB Video Card 

$1114.47 

*ThlBt^^lmSmAUJESrmmiuniQitoan&ttmi9p9C9mt^9bl9. 

'Wgwiyou Itm Imgmt Mwm ptMMOt^mtofttmmonmywUottmil 



Complete computer 0y&tem& baeed on the AT306 \?oard from Kreider Eltfctronicd. Syet^ms are 
comp\ete\)f eetup and ready to qo. Just add a VGA moniX^r (or we can supply thaZ too)\ 

Both systems include: 

1 6 M PC/AT UO but with flw slots 

MC68306 CPU at 16.e7MHz 

4 30pinSIMMaodQite 

IDEHafxlDrlwIntarfKt 

1.4MB Floppy Driv* 

TW0 1 6 byte fM Sflrial ports (up to 11 5K baud) 

Bi-dirBCttonal pa ra ltei prlnfcef port 

Roal Unw clock 

PC/AT ksyboard 

Desktop Cass and Power Supply 

(minMowv cass opdonal, no costf ) 
BASIC (rsssmUss Mcrosoft BASIC) 
MGR Graphkal Windowing Envtronmsnt 

with ful documsntatkm 
-PsraonsT OS-a/eaOOO Vr 3.0 

(Industrial wtlhRBF) 
Orlvsrs for Tseng W32I 

and Tridsnt 8900 VGA cards 
Drfvsrs for Futuns Domain 1 680 

and Adaptec AAH1 Sxx SCSI cards 

Many other utilities and tools 
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HACKERS MINI KHT (FARNA-11100): IncludM AHOe boanl, OS-8 and drivers, 

util software, assembly instrucdons/tips, T8900 1MB video card. Add your own 

case, iceyboard, drives, and nKMiitorl ONLY $5001 



Call for a quote on diflisrent configurations and components. 
Warranty Is 90 days for labor & setup, components ttmltsd to manufsctursrs warranty. 

Microware Programnters Package - 

Licensed copies of Microware C compiler. Assembler, Debugger, 

Basic, and many other toolsl 

WHh system purchase: $66.00 Without system: $85.00 



AT306 Trials and Tribulations 

Murphy's law presides over our new 08-9 computer system!! 



Frank Swygert 



That darned old Murphy gets us every 
time, doesn't he? Right when you ttiink 
everything is fine and you're ready to go 
on to another project, B AMM! he hits you ! 

Carl Kreider asked me if I would be in- 
terested in selling Ar306 boards and/or 
systems before he started building them. 
We had quite a bit of communications 
then, with some of my suggestions hav- 
ing an influence on the finished product, 
I initially declined selling the boards my- 
selt preferring to advertise for the three 
or four other dealers (BlackHawk, Bill 
Wittman, and a fellow whose name I can't 
recall right now in California.... and 
BlackHawk intended to sign on more deal> 
ers). I did manage to get put on the mail- 
ing list '<^Hng with programming and 
devek>pment issues concerning the Ar306. 

There were at least two developments 
that made me change my mind about sell- 
ing systems. The first was thai after fol- 
lowing the mail list for about a yeai; it 
seemed that most of the bugs had been 
worked out of the system. Everything 
seemed to be up and running just fine. The 
second was that BlackHawk was unable 
to get enough fimdtng to create the small 
dealer network planned. 

^ith only a couple of fiiendty competi- 
tors spread over the map, there seemed to 
be eiKHigh of a gap in the market for me 
to enter. And it seemed that the experts 
had already woriced everything out. I 
should be able to purchase components 
and easily assemble a running system. I 
did say ^^should". 

My strategy was simple: put together a 
base system that was ready to go straight 
out of the box. This system would be war* 
ranted to run "^as set up^ . By this, I mean 
as it was when you turn tl oa This would 
be at least three text video windows and 
one graphics window running the MGR 
graphical user intet£Ke. The user would 
get the system with everything on the hard 
drive ready to roll, the original program 
disks AND a set of backup disks that 
would restore the system to an as shipped 
conditioa Tm not a progranuner, and am 
a fledgling OS-9 user myself so I had to 
wait until the system appeared to be stable 
enough for a novice to use and for me to 
setup and offer some support The time 
seemd to be about right.. 

Shortly after advertising systems for 



sale, I received a couple of orders. One 
was for a complete system ready to roll, 
the other for a board and video card Both 
were paid in full at the time they were or- 
dered, I immediatly called Carl and con- 
firmed availability of a couple boards then 
ordered them. At the same time, I called a 
mail-order PC parts supplier and ordered 
several Trident T8900 video cards and the 
components to build a complete system. 

In about three weeks, everything was at 
my house and ready to be assembled The 
board and video card were sent to their 

new owner posthaste. That next weekend, 
I started assembling the Ar306. 

In the last issue, I described the hard- 
ware assembly and setup. Piece of cakel 
Pm currently serving as a PC technician 
for the USAF, so Tve seen lots of hard- 
ware over the past two or three years. 
Anyone who has ever swapped 
motherboards in a PC or stripped their 
CoCo down can easily put an Ar306 sys- 
tem together using common parts. That 
part of the design criterea was met! 

Booting the system was another story. 
Upon turning the system on, alll got was 
pink and blue vertical lines. Not a good 
sigiL So I inserted the boot disk. No 
change. Next step: double check all con- 
nections and settings. Everything checked 
out okay., time to call CarL 

Carl is equally perplexed with the prob- 
lem. It seems that the video card is not 
initializing. It seems that the video chip<* 
set might be the problem. These video 
cards have only two integrated circuits 
(chips) on them. The ROM code is built 
into the main video chip., the chipset reads 
T8900D-R. Carl has had a problem with 
a developer's Tg900D video card also... 
he'll have to do some experimenting and 
make some changes to the video driver. 

After two weeks head scratching, hair 
pulling woric, Carl finally has a video 
driver that works with all Trident T8900 
B, C, and D cards. He makes up a bootable 
disk fiv me and sends it A finv days latei; 
I pop the disk in and give it a try. Guess 
what? Pink and blue verticallines. Itzya 
genuine Trident manufactured T8900D 
card with a Trident 4.3 ROM BIOS. This 
one does no different than the others. 

So I call again. This IS a perplexing 
problemi I have an extra video card, so I 
send it to Cari. Another two weeks of hair 



pulling (Carl is aboutbaldby now.,. I think 
ru see what a hairpiece would cost..) and 
Carl has a new boot that works with ev- 
erything! It seems that Trident accesses a 
register or two in the EGA portion of a 
PC's BIOS ROM. Since the Ar306 isn't a 
PC, it doesn't have anything in these 
memory locations, or at least not what the 
Trident ROM expects to find 

This past week, I was at my father's 
home in South Carolina helping him put 
together a decent system for my nephew 
to use in college. Between our respective 
junk boxes, we managed to put one to- 
gether But the real find was a Trident 
T8900B card at my Other's. And it didn't 
have a Trident ROM! I 

Well, I thought that my problem was 
fixedfor the moment I've had this fellow's 
machine for about three months now, I 
keep sending him e-mail appraising him 
of every snag and devekqyment, and he has 
been very patient and pleased that I have 
kept him up-to-date, tnit I'm sure his pa- 
tience is wearing thin! Even if he isn't, 
I'm starting to fell awfiil about keeping 
his machine so long. It doesn't look good 
for me, and I wouldn't be surprised if he 
were begiiming to wonder if I ever intend 
to send him a computer (this isn't the case, 
of course, nor odes he think this, but.. )l 

I tried the T8900B card just today, a few 
hours before I wrote this (08 March). I still 
get pink and blue lines, but not in exact 
vertical bars this time. I assume this is in 
part due to the different ROM, part for the 
&ct this particular card only has 5 1 2K on 
it instead of 1MB as the drivers were writ- 
ten for 

I just got off the phone with Cari. He 
has discovered that the last few boards that 
left the shop had a bad PAL chip in them, 
and BOTH of the boards I purchased have 
the bad chipl 

A PAL is a Programmable Array Logic 
chip. It can be setup to mimick the func- 
tions of a whole handfiil of small chips, 
transistors, diodes, etc. Makes the physi- 
cal act of building circuit boards much 
easier But if any of you have ever ^ImmecT 
EPROM chips for your CoCo, you will 
know that it is possible to make a minor 
mistake, get a bad EPROM, or for any 
number of things to go wrong. 

continued on page 18 

th^ world cf68* micros pag4 7 



apGrating system nine 

The engine 



Rick Ulland 



Editor: I have to take a little space to wel- 
come Rick back! He was moving, changing 
"regular" jobs, and everything else for a while 
and needed a break Alan Dekok had just sent 
me a few articles on Nitro, so that fit the bill 
just right! Rick hadn 't intended on staying 
away for three issues, that was my decision, 
since I wanted to run Dekok s articles in this 
column. Glad to have you back Rick! Hope to 
see you in Chicago this year! Which reminds 
me, time to make reservations!!! 

Over the last few months, an interesting 
thing has happened In CoCo land... we are be- 
ginning to pick up new users. Fm not sure if 
this means the nuchine is now old enough to 
be sexy, or if the world is just coming to it's 
senses, but there you are. Thete are even a few 
adapting Tandy Level 1 for use on various 
hom&-brew systemsl I want to do my part to 
encourage the new folks, and since we art start- 
ing a new series of *08-9* this is a good piaoe 
to cover the whys, whercs, and hows of ob- 
taining and setting up a full system. 

In this day of Pentium powered wonderboxes 
why would anyone want a CoCo? Well, with 
OS-9 it occupies two niches the PC isn't par- 
tkularty good at First, it's a tittle bitty (cheap) 
minicomputer. There are limits- the 6x09 isn't 
particularty fast or very large in terms of RAM 
access, enjoying the 64K limit common to 8- 
bit cpus. But limits are made to be exceeded 
and even though individual programs are still 
confuied to the 6x09 framework there can be 
dozens of frames (even the opsys gets a sep»> 
rate 64K) and in the CoCod, each of these gets 
another 64K for graphics. With OS-9*s 
filesharing and security you can get multiple 
users on the same data set by adding nothbg 
more exotic than a few dumb terminals and a 
little more hard drive. 

Paradoxically, it's other strengtfi lies at the 
opposite end of the scale, in single board con- 
trollers limited to a few kilobytes of ROM. 
Plugging honwmade inter&oes into a S2000 
PC can be a harrowing experieaoel In contrast, 
a $10 CoCo2 comes with a much mote ca- 
pable operating system and can almost be con- 
sidered disposable,. In fact, this is why I bought 
my first CoCo, as an experimental robot con- 
troller. OS-9 wouki aUow a simple scheme of 
multiple 'twitch driven* for the body parts, 
with supervisor code overlaid as a separate 
program. As an added bonus the expanded 
CoCo3 as deveioproent system means you don't 
have to choose between cross assembling or 
trying to develop software in a microscopic 
environment 

If you need to do either of these things on a 
budget, a detailed list of OS-9*8 software fea- 
tures, coupled with a price list, makes the CoCo 
sound Uke a good choice. Then reality bites- 



thc CoCo itself isn't a very robust computer. It 
was engineered a little on the cost-cfiFcctive 
side and aimed at the * introducing computers' 
market It _can_ be rigged as a serious OS-9 
platform, but it has quirks which should be 
allowed for This column describes what a prac- 
tical CoCo system consists of 

Where to get it: 

CoCo parts are getting a little hard to find 
new. To scan the net, join the CoColist (send a 
message to listserv@pucc.princcton.edu with 
the word 'subscribe coco your name' as main 
body of email. Send a followup letter with 
*help'. The humans this listserv servs are at 
coco@pucc.pnnceton.edu). Used *ware lists 
pretty often, at vety reasonable prices. There 
are also a few newsgroups worth checking out- 
if you don't want to join the cocolist right away, 
it's echoed to bitlistserv.coco (post direct to 
humans at coco(gt...) and there is a general 
Tandy newsgroup in comp.sys.tandy. Don't 
overlook the k)cal thrift shops- recently CoCo3s 
have been appearing alongside the perennial 
CoCo2s. Another m^or item you can pick up 
kscally is a (very) used XT or AT system. For 
$20 or $30, you'll get a switching power sup- 
ply, XT keyboard, and maybe a small MFM 
hard drive. For the adventurous, a case for re- 
packaging into as well. As you'll see, these 
are prime OS-9 goods. 

The first few hades: 

The system as a whole is going to be laige- 
probably too large to comfortably inhabit a 
desktop. It's a bit messy as well, with carts 
and cables towering proudly in front of the 
monitor's screen. While it's possible to 're- 
pack' the whole thing into the XT case, that 
isn't the only optk>n. Avoid the major head- 
aches of a repack by simply nx>ving the mass 
off the desktop! All you really need to see is 
the monitor, keyboard, and floppy drive. 

The noonitor and floppy aktady have k>ng- 
ish cables- the addition of a simple keyboard 
extender cable will let you stash the actual sys- 
tem away in a safe place. For years, I had a 
stock CoCo and Y-cable rig (complete with 
hard drive) screwed to a piece of plywood, 
hanging on the back skle of my desk. 

While a keyboard cable will clear off your 
desk, it still leaves a piece of 'toy computer' 
hardware in plain sight- the keyboard, resplen- 
dent in your home made case. Vftsrse, the CoCo 
keyboard is based on a teletype, not the type- 
writer most people are accustomed to. If you 
have to do any typing besides on the C^oCo the 
difTerenoe can reauh in bts of typoa, or at least 
a reduction is speed. What you'll want is a 
Puppo keyboard adapter. These used to cost 
about $80 new, but by now you'll have to con- 
vince a longtime CoCo user to part with his. 



They used 'XT' keyboards so the keyboard 
from the parts XT will work fine. It's difficult 
to find a brand new keyboard to use with the 
Puppo, since most hi-cnd and aU the bargain 
units available nowadays are AT only For most 
Puppo's, you*n want a switchablc unit with a 
physical switch, or hunt the surplus mail-or- 
der places for an original 86 key unit 

If a large system is planned, with hard drives 
or more than two buss cards, the CoCo's power 
supply(s) will be too small. It's best to add a 
PC style switching power supply, like the one 
fiwn your parts box XT. In addition to the ex- 
tra current capacity, the switching supply is less 
afifocted by it's input voltage. The optimum is 
a rewiring of the CoCo and multipak to use 
the new power, which can give a very notico- 
able increase in reliability. Even if you are not 
up to rewiring the main boards, using it to 
power all the disk drives will be cheaper and 
simpler than dedicated external floppy and hard 
drive cases. 

White Piastk Boxes 

Starting with the CoCo itself When the old 
warfaorse dies, you can't just take the backup 
tape to a buddies house or pop out and pick up 
a replacement motherboard. The only way to 
ensure timely access to your data is a second 
CoCol Fmd one before it becomes a problem. 
Usually a used unit will turn up locally, and at 
the local garage sale you might not have a 
monitor handy. You can check for basic opera- 
tion by plugging the unit in and typing 
MOTORON. Listen for a second, internal click 
from the cassette relay as you press the enter 
key. If a questionable CoCo responds to 
MOTORON (and the related MOTOROFF) 
with relay clicks, you can reasonably expect it 
to be a working unit 

Given the chance, next deal with Tandy's 
former QC problem. All CoCo's are not cre- 
ated equally and some units are much more 
desirable than odiers. The first test is for OIME 
version- there were several problems with the 
1986 edition of this chip, the upshot being the 
oklest CoCo3s have irritating * features' and 
can't run some software. Wtth the top ofi[^ you 
can just check the copyright date on the GIME 
(a large, square chip to right fiont of the mb) 
but you don't always need to dig so deep. If 
you can see die unit rumiing a game, look for 
'sparklies' (noise that kwks something like a 
worn video tape) when the image on screen 
changes radkally. No sparklies, no problem. 

Even with an 87 GIME, there are other pit- 
falls so you'll want to determine the overall 
quality of the machine. The best overall qual- 
ity indicator is heat- while all CoCo's run a 
little warm, some of them carry this to ex- 
tremes. Let the machine run five minutes, then 
check the cooling skifts that run along the top. 
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Some wannth on the left side is expected, but 
512K units with substantial heat right in the 
middle (by the badge) are good machines to 
pass on. 

The only other variable in a stock CoCo3 is 
RAM size. You*ll need 512K (or more) for se- 
rious OS-9 The original 512K upgrades were 
made by dozens of vendors, and used ones arc 
still available (CoNect is one source), but 
cheaper as part of a used machine. Look 
through the cooling slots for a add on board 
just behind/ beneath the * Tandy' logo- it will 
rise above the motherboard, about the level of 
the top of the metal TV can that lies just to it's 
right The Tandy RAM upgrade (you'll sec a 
foil shield, instead of rows of memory chips) 
is probably the least desirable since it's up- 
side down layout runs even hotter than aver- 
age. It's usually OK, but hot climates or hard* 
ware hacks that add to or speed up the moth- 
erboard can push one into unreliability. Let- 
ting tbe CoCo hang verticaUy or sit open in an 
out of the way place might avoid unpleasant- 
ries but if you have a choice of equipment, keep 
this potential probtem in mind. 

In addition to the S12K units, DISTO made 
two larger RAM upgrades of 1 and 2 megft- 
bytea. The two meg version is preferred both 
for it*s size and tbe relative ease of tnmspton- 
tation when the original CoCo dies. They are 
identifiable by an add-on board over the cpu 
and either a second card of DIP RAM (Ixn^ 
or a single memory card with SIMMs (2meg). 
Rights to tbe 2meg version have reoentiy been 
acquired by Monk-O-Ware and new ones will 
probably be available once more in 97. 

There is one other significant upgrade to the 
motherboard itself- the 6809 cpu can be re- 
placed with a newer version, the 6309. This 
chip normally emulates a 6809 exactly, but with 
matching opsys upgrades (Nitro, available fiom 
FARNA Systems) it comes into it's own- the 
effective clock speed can be doubled. This isn't 
an upgrade for the casual tinkerer, since you 
have to de-sokler and socket the cpu, a 40pin 
dip. If you manage to find a used CoCo with 
socketed cpu» grab itl One last note: the 6309 
has a fiiilure mode even longtime CoCo tink- 
erers might not have seen- an apparent fiuhire 
of the floppy oontroUen Anytime a 6309 sys> 
tern displays doubled characters in a DECB 
directory listing, replace tbe cpa My theory is 
that like most CMOS devices, it uses built in 
diodes to protect it from static. The halt line 
(which has NO buffering) is then disabled 
when it's diode gets popped, leaving no other 
symptoms since the cpu itself isn't damaged 

Moving on, the next requirement is a buss. 
The buih in port has shortcomings beyond the 
fact there is only one slot. First, it's practi- 
cally unbuffered and very easy to overioad. Ex- 
cept for the CoCol, it doesn't fiilty implement 
the CoCo standard because the bipolar 12 volt 
supply used by some add-ons (serial ports, 
some hard drive controllers) isn't present on 
the motherboard. Still, the easiest, cheapest 



way to get more buss slots is a Y-cable, and 
SmaU Gfic sells the bits. How big? Try to keep 
the whole thing very short- 6 inches or so. Com- 
mon wisdom says two slots, but some have 
worked three succcssftitly. This isn't always a 
simple yes/no proposition- instead, to much Y- 
cable might only cause the modem to drop a 
character now and then, or a disk to occasion- 
ally go bad for no apparent reason. There is no 
simple maximum spec due to the variability 
of the CoCo- some machines exceed the mini- 
mum specs more than others and the marginal 
systems are easily pushed over the edge. Cool 
running DRAM usually means the unit will 
take more strain 1 Across the board, hardware 
of later manufacture is more tolerant of Y- 
cables. Not only arc late model motherboards 
more consistent, but late model add-ons ofkn 
incorporate additional gating or timing fudges. 

The best buss solution is Tandy's MultiPak, 
which adds four fiiUy buffered buss skXs and 
supplies the missing voltages. Virtually all 
muttipacks were made before the CoCo3 came 
out, and need to be modified to ensure they 
will work property with tbe CC3. There were 
other MFI like devices in the past» so the prob- 
lem is worth a side trip.... 

In a 6x09 system, physical hardware is 
'mapped' into tbe same address space as the 
RAM uses. Most of this space is reserved for 
the motherboard- the actual DRAM and the 
keyboard, backpand ports, and video system. 
A small range is available for external devices 
plugged into the expanskn port External buss 
expanders don't know what hardware is 
plugged into them and their designers have to 
guess when a read or write is probably going 
to an external device- the natural assumption 
is any address the motherboard doesn't use 
must be an external hardware card. However, 
tbe CoCo3 had to first maintain compatibility 
with the old softwan; even majntsining all the 
okl video addresses for all the okl functions. 
The new stuff had to be placed soroewherel 
As a result, there are times when the QIME 
and the buss expander both claim the same 
address space. The MuttiPftks can all be refit-* 
ted to open up the ranges needed by the CoCo3, 
but the okl aftermarket devices are your prob> 
lem. 

Even with a MFI, the problem (or it's fix) is 
not evident with a quick test What happens 
is, tbe cpu attempts to reach the OIME address 
range, and tbe GIME replies. No add-on cards 
respond to this since it's outside their indi- 
vidual areaa, but the buss expander turns on 
it's transceiver because the sddress is outside 
the okl CoCct2 motherboard range and MIGHT 
be a valid request Most of the time, the GIME 
overrides the *dead carrier' fiom the expander 
and the system seems to work fine! Like an 
overly kmg Y-cable, you won't know until theie 
is some really important data on the drives. 
Unless the unit is marked as upgraded you'll 
have to take it apart, or at least peer inside. 
What you are kx>king for in the okl, large MFIs 



is a replacement PAL chip (socketed, the origi- 
nal has printed Tandy copyright notice with 
early eighties date). The newer, small MPI 
doesn't have a PAL, but upgraded ones will 
have a small circuit board dangling from the 
area of it's large square IC by a half dozen 
wires. If neither of these mods are present, the 
PAL chip is probably available from Marty 
Goodman, while the add-on board is available 
(kit or installed) from CoNcct Before we leave 
multipaks, note that some software was hard 
coded to find hardware in certain slots. To 
avoid having to modify your software, follow 
this scheme: Slotl=scrial port, Slot2^open, 
SIoG=*hard drive, Slot4=floppy controller. 

There was at least one CoCo3 compatible 
buss expansion device available, the SlotPak3. 
A slotpak looks like a Tandy *long card' (old 
disk controller, deluxe RS232, Orc90) with 
three buss connectors- when plugged in, it 
stood on the heatsink of it's buih in power sup- 
ply. The added power relieved the CoCo fiom 
any heavy burden on the 5 volt line, but didn't 
add the missing 12v. The skits acted like a crosa 
between a two sbt MultiPak and a Y-cable- 
one responded as skit 1 or 3, another as sk>t 2 
or 4, and the third was sn unswitched sk>t The 
two switched sk>ta will accept cards with in- 
ternal ROMs or incomplete address decoding 
(almost anything made by Tandy) while the 
unswitched skft accepts many *fliily decoded* 
aftermarket cards, notably serial ports. Note 
how this fits the traditional slot assignments. 

Drtvci 

Next comes tbe question of mass storage. 
Remember, OS-9 is a _disk_ based operating 
system. There is going to be a lot of data ex- 
changed in the course of a nomud sesskxi, and 
any CoCo disk is sk>w by definition. You'll 
want the fastest, biggest drive in a hurry. A 
hard drive is advisable for serious use, but flop- 
pies are an acceptable starting point And they 
do have a benefit- Ooppies are a reasonable 
way to get the feel of system building and 
filesystem handling before dumping megabytes 
of data onto one disk. And they are simple to 
install, since no multipak is needed to get the 
ball rolling. 

While the types of fk>ppy drives still avail- 
able surplus is truly impressive, you don't want 
to buiki a library of disks that will be unread- 
able in 5 years! Fd stick witb the current stan- 
dard- a 3.5 inch, 1.44 meg fkippy. These will 
be around new for a while yet, and while hi 
density isn't compatible with a CoCo floppy 
controller it seems _all_ of these 1 .44 meg 
drives come setup to react pnpcsiy to the me- 
dia inserted. If you buy 720K disks, it is a 720K 
drive and completely compatible. Very simple 
to install since most come with a an adapter to 
convert fiom their pin style cable connector to 
the older cardedge used by CoCo. The same 
adapter kit provides the power adapter- the only 
real change you'll have to make is to change 
the drive select jumper (one of those plastic 
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biock things) if the drive is not going to be /dl 
(the _3ccond_ floppy). 

There may be one wrinkle. A FD502 floppy 
case uses some weird little power connectors. 
The adventurous (in other words, at your risk) 
can shave these a little to fit the standard little 
power connector on a 3.5 drive, if the plug is 
inserted * upside down'- in other words, if you 
compare these two connectors side by side, 
with the board side of each connector oriented 
the same way, the 5 and 12v lines will be re- 
versed- the flat side of the 502 connector is 
the notched side of the standard unit If you 
arc wiring in a new connector, be warned Tandy 
sometimes experimented a bit with the wire 
colors. Color to color doesn't always work. 
Check actual voltages before assuming any- 
thing. 

In the past, the standard floppy only setup 
was a 360K drive (for CoCo oompatibility) 
foUowcd with one or two 720K drives for mass 
storage. With the exception of DECB CoCoa, 
which have to deal with a few copy protected 
games, this setup has become a bit dated- tfaeie 
aren't many new releases to remain compat- 
ible to, and this scheme puts your smallest, 
slowest, oldest drive in the most used posi- 



00 yoa oeed some of tbose tf eat 
T!3iKiy tfames, utilities, proarzmmiM 
books, or edocatiooai software? I bave 
copies of ROM paks and oridnal disks 
witb docamentatioo for you( Replace 
tbose disk tbat you no iontfer bave or 
are bavinfl trouble findiotf Most disk 
software is $10.00 rSS S&HJ. ROM 
Paks S7.S0 r$3 S&HJ. and Cassettes 
$5.00 rS2.S0 S&HJ. Ail sent UPS un- 
less otberwise re<iuested. 

( also bave a lot of educational soft* 
warel (t is $5.00 for disk r$3.50 SfrHJ 
and $2.50 for casettes r$2.S0 SftHJ. 
Most Thndy titles, inciodinil tbe "Read- 
ing is Fun** series. Cbiidren's Computer 
Worksbop programs are $7.00 r$3 
S&HJ for disk and $2^ r$2^ S&HJ. 
Oorsett Edocatiooai Systems courses 
are packaged oo eitfht cassettes. Eacb 
full course is $7.50 ($3.00 SfrHJ. UMte 
and ask for ''SALES UST FfUC^ for 
quantities and titles. DONTT FORGET 
TO INCLUDE A LARGE {* lOJ SASE. 

1 also bave soom bardware. includ- 
ing a few CoCos. disk sysienns. and MC- 
10 16K RAt4 modules. 

Pete Bumgardner 

lOO-DW.FalbSt 

Kincs Mountain, NC 28086 

(704) 730-0893 (9am - 2pm EST) 



tion. Vd recommend the 360K unit become the 
last drive, used only to read old CoCo disks. 
There will be disks (OS-9 games with strange 
boots, DECB programs with hardcoded disk 
routines) that practically demand a standard 
1 58K disk- these aren't as great a problem as 
you might guess since the defaults work! Put- 
ting a 720K disk in your L44M floppy and 
typing DSKINIO is a perfectly legal way to 
make a 1 58K disk. You can even use BACKUP 
N TO (where N is the 5.25 inch drive) to 
generate a usable 3.5 inch disk! Even though 
3/4 the disk space is wasted the little 
uncrunchable box your game now occupies is 
easier (and probably cheaper) to find than the 
original format. 

Portage 

After the floppy is going strong, a serial port 
is the next logical upgrade. Even if you don't 
yet use email and think surfing in webs sounds 
foolish, there is tots of software available on- 
line. Much of it isn't available any other way, 
and while you can download to your PC aod 
shufQo things through the 3.5, it's far easier to 
download direct to CoCo. You've probably 
noted the serial port on the back paneL Forget 
about it- this mintmal port is mainly suited for 
running a serial printer and can bardy handle 
slow two way communication. The first uaeful 
level is a 6551 based port that plugs into the 
buaa- these were made fay dozens of vendors, 
but almost all of them are logically copies of 
Tandy's 'Deluxe RS232* pak. The main varia- 
tion in serial ports lies in bow they deal with 
the CoCo's lack of 12v power on the system 
buss. Tandy used an internal dc/dc converter 
to power standard serial line drivers, while 
some aftermarket units used 5v only driver 
chipa, usually tbe Max232. For economy, only 
one is generally used, which means the port 
can't supply tbe full compliment of handshak- 
ing lines used in modem communications- this 
can be a problem when connecting modem, hi 
speed modems under OS-9 Odier aflermarket 
ports depend on either tbe MuldPaks buss sup- 
plies or an external power lump to power con- 
ventional line drivers. Like the Tandy, these 
uniti will operate more or less reliably with 
any modem, with a few limitations. 

Under stock OS-9, the Tandy/clone rig is 
completely reliable only at km speed- 2400bpa. 
Even here, the cps (actual characters transmit- 
ted) is kiwcr than tbe 240 expected. Faster con- 
necdont oQen drop characters fiom tbe incom- 
ing data stream. Usable speed can be im- 
proved- first, to 9600 by changing the clock 
module to avoid an IRQ bug in the CoCo. The 
'edition 9' series of reptaoement clocks (Eddie 
Kuns) is available fiom many on-line services, 
and will get rid of those lost chancters. An- 
other improvement comes when the cpu and 
opsys is upgraded to 'Nitro*. Expect lOOOcps- 
cnough to keep 19.2K open. For power mo- 
dems, there is a new serial port, the Fasl232. 
With the software clock fix, these will do 



1 1 5200bps and download much faster, up to 
5500 cps. The same hardware also allows more 
apps/uscrs when the port is active. Unfortu- 
nately, at $80 they cost quite a bit more than a 
used * clone* port 

Hard drives 

With a serial port collecting software and 
data, your storage needs will begin growing, 
and you'll want to look into a hard drive. Just 
like floppies, there arc a variety of older set- 
ups still around, but the drives used in some 
of them arc also starting to suffer from age. If 
you got a decent sized mfm drive in your scrap 
XT, it's worth looking for a Burke&Burkc in- 
terface. This gizmo will usually accept every- 
thing from the parts XT- drive, controller card 
and cables. If you have to buy a drive, look for 
a SCSI controller from KcnTon or Disto. These 
will control many of the current * simple' SCSI 
devices (forget fast, wide, 2, or anything like 
that) but have one flaw- they don't supply the 
parity bit newer hardware is starting to require. 
As of 12/96 there is both an IDE and full SCSI 
interface under construction so diis may change 
for 97. 

Other Bite 

In the categoiy of odds and ends, you'll need 
a pointer. The CoCo's mouse was baaed on the 
built in joystick circuit, with an outrigger 
adapter to boost the resolution to 640x200. 
CoNect has new mice and res adapters, and 
used ones generally only need some cleaning 
to get back into shape. Open the mouse up, 
and you'll see plastic (nckup wheels that read 
the movement of the steel pinball. These con- 
nect fay gears to the pots (tiny box with wires) 
that translate the motion into electricai signals. 
These plastic gears are fragile, and there is a 
trick. The pots will swivel back and disengage 
tbe gears- just unsnap the gear side. Now you 
can safely clean tbe pickup wheels. One other 
mouse trick- tbe fancy two button mouse uses 
the same ball and pot assembly as the ugly 
black version, and TUBV is much easier to 
find if you need repair parts. (In fiut, Fve got 
about a dozen new ones left) 

You'll also want a printer. The main prob- 
lem here is tbe CoCo's serial feed- a new ge- 
neric s/p converter is expensive and the old 
CoCo specific converters are scarce. This is 
another thing you might be able to find in DOS 
surplus. On the software side, printer drivers 
lean towards tbe dinosaur level- the safest bet 
is anything tbat offers Epson emulation. Some 
OS-9 appa (DynaStv, Sculptor) use an ini file, 
aUowing a wider choice of printers, but Epson 
text is by far the easiest 

Next month, back to the sofhrarel 
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Breaking the 64K Barrier! 

Using pipes & paths for more memory under 08-9 Level 



Allen Huffman 



II 



One of the frustrating limits an OS-9/ 
6809 programmer encounters is the 64K 
barrier imposed by the 16-bit address 
limiation of the CPU. Clever memory 
banking techniques performed by the 
GIME chip's memory management unit 
(MMU) allow access to several megabytes 
of system ram, but never more than 64K 
at a time. This "64K barrier*" prevents 
many larger projects from successfully 
being attempted on a CoCo 3 running OS- 
9. Programming tricks can be used to get 
around many of these limitations, even 
through BASIC09. 

This series of articles will primarily dis- 
cuss the pipe manager of OS*9 Level 2 
and how it can be used to tie seperate pro- 
cesses together allowing you more solu- 
tions to the memory problem. 

Paths - Everything's G<it One 

All I/O under OS-9 is done through a 
""path". The path is sixaply an integer 
value that corresponds to a particular "'de- 
vice" tiedto it At the system level, OS-9 
maintains a table of paths to eveiy instance 
of all active devices. From the program 
level, you are limited to only 16 paths at 
any given time. This means a program 
could never open more than 16 files si- 
multaneously under OS-9. Realistically, 
it's more like 13 since the first three paths 
are typical reserved as your Standard In- 
put, Standard Output, and Standard Er- 
ror OuQnit (OS-9/68K and OS-9000 al- 
low up to 32 paths at a time.) 

All access to a device is done by first 
"'openingf it by name. The device name 
will begin with a slash then the name of 
the device descriptor. For instance, a so* 
rial port descriptor mi^ be called T2**, 
so to access this port one would first (^)ea 
""/TT. The operating system will return 
a ^'path number^ which will tihen be used 
for reading and writing. Consider the fol- 
lowing PSUEDO CODE: 



modemj)ath = 
WRITE„ACCESS) 



open( "/tl**, 



The operating system opens whatever 
device "/t2" is for write access, then re- 
turns a "path number^ bade Tosenddata 
to this device, you would then do some- 
thing like: 



write( modem_path, This goes to the 
modem*" ) 

When the device is no longer needed, 
the path is "released" back to the system 
by closing it: 



fined to be STDIN, STDOUT, and 
STDERR. I will list them in uppercase so 
they don't get confused with the "FILE* 
stream'' structures used by the 'C lan- 
guage. A sample path table for a process 
might look like this: 



cIose( modem_path ) 


Process A - path table upon process 




creation 


Real code to do this might look like: 


0-/w5 STDIN 




l-/w5 STDOUT 


BASIC09: 


2-Av5 STDERR 




3 - <available> 


PRCXJKUURE main 


4-<ayailable> 


DIMpath:IN11EGRR 


... 




14- <availablc> 


OPEN #path,"/T2":WRrrE 


15- <available> 


PRINT #imth,"ThJs goes to the mo- 




dem." 


De&ult "rules" are used by languages 


CLOSE #path 


such as 'C and BASIC09 to send I/O to 


END 


the correct place. For mstance, doing a 




"PRINT" in Basic09 actually does a 


'C: 


WRrnBtopath#lbydefiiult In'Cthe 


#iiicliide <stdio.h> 


"printr function uses a "file stream" 


#iiicliide<modes.h> 


called "stdouT which, at the operating 




system level, is using path #1 as well. 


mainO 


They both end iq> using the same kernel 1/ 


{ 


functions. 


intpath; 


You may notice that, in order to read 



path » open( "/T2", S^IWRTTE ); 
writeln( path, "This goes to the 
modem\n", SO ); 
close( path ); 

} 

But what exactly is a path? First, it 
must be realized that three paths are auto- 
matically assigned to every process that is 
created under OS-9. These paths are 
known as "Standard Input", "Standard 
Output", and ^'Standard Error Output". 
Suppose you are using a window device 
called "/WS" to run a program on. When 
it di^lays a message, it goes to the "Stan- 
dard Oi^put" path which is /W5. When 
it reads data from the usei; this is read 
from "Standard InpuT which is also /W5. 
Error messages are traditionally printed 
to the "Standard Error Output" path 
which, in this case, is also /W5. Formost 
situations, input, output and error output 
will all go to the same path. 

Each process has a "path table" which 
holds these paths, and any others the pro- 
gram opens. The first three slots are de- 



vapai from the keyboard under BASIC09, 
you must do something like "READ 
#0,A$" or "INPUT #0,A$". This is in- 
structing it to read from path #0, what- 
ever that might be (temiinal, window, 
etc.). What it is doesn't concern the ap- 
plication. All it knows is that paths 0, 1, 
and 2 have (hopefully) been opened by 
something earlier and made availaMc. Bat 
what does "open" actually imply? 

If this process opens a path to, for in- 
stance, the serial port, it will be assigned 
the LOWEST available path slot. The 
foUowing code: 

OPEN #modcm,"A7-: WRITE 

...would make the path table look as 
follows: 



Process A 
the serial port 
0-/w5 
1-/W5 

2-Av5 
3./T2 



4 - <available> 



- path table after opening 

STDIN (read) 
STDOUT (write) 
STDERR (write) 
(write access) 
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14- <available> 

15- <available> 

The path variable, "modem", would 
contain a value of 3 indicating that path 
slot 3 is "connected" to the serial port just 
opened. So, at this point, doing either of 
the following: 

PRINT #modem,"This goes to the mo- 
dem" 
or 
PRINT #3, "This goes to the modem" 

...would have the same effect. This 
behaviour is predictable, but the return 
path variable should always be used to 
ensure you are using the correct path slot 
the operating system actually returned 

ThcSheU 

About the only time we see pipes come 
into play under OS-9 Level 2 is when they 
are used firom the shell. The ""sheir is sim- 
ply a program that knows how to ''parse'' 
what you type and do certain things. For 
instance, if it sees something it doesn't 
recognize, it tries to 'Yoik'* it as a process 
or run it as a script file. Several special 
characters can be used to alter the three 
standard paths. The are "<*,">", and •*»" 
which change STDIN, STDOUT, and 
STDERR to go somewhere else. 

To send something to the printer, you 
have perhaps seen the following shdl com- 
mand line: 

OS9:listfilc.txt>/p 

This literally means "York the utility 
called 'list' passing it the parameter 
'file.txt' and redirect it's standard output 
to a device caUed '^"•. Whm this com- 
mand is executed, the '"lisT process' path 
table would look like: 

Process *list' - path table upon process 
creation with output redirected 

0-/XX STDIN (whatever it is) 

I - /p STDOUT (now redirected 
to go to the "/p" device) 

2-/XX STDERR (whatever it is) 

3 -<availablc> 



The program "lisT has no idea that it's 
output is going somewhere other thanyour 
terminal screea It simply, blindly dmnps 
output to ^'path r, the defined '"standard 



output'' path. Using "<" redirects STDIN 
in a similar maimer, and "»" redirect 
STDERR. Using them all together like 
this: 

0S9: program o»/device 

. . . launches this "program" with it's path 
table setup so path 0, 1, and 2 all go to "/ 
device", whatever that is. The only ques- 
tion is, what does the sheU do with the 
original paths and how does it get them 
back? 

I/O Redirection 

If you blindly close a path, such as the 
output path #1, you are in trouble. Your 
application will no longer have an oudet 
for displaying messages. PRINT and 
printf will &il. (How mai^ 'C program- 
mers ever bother checking the return value 
of printf to see if it really worked?) This 
wcAild be bad. As noted above, though, 
the only way to make that path available 
so you can ""redirect" it somewhere else is 
to close it So, to safely do this we must 
first ^'save" the path by storing it in an 
un-used path slot, then we can.close the 
original and re-open it somewhere else. 

This is done by an OS-9 function known 
as "ISDup". It merely ^^clones" an exist- 
ing path and copies it somewhere else in 
the path table, then returns the location it 
copied to. In 'C it would look something 
liluthis: 



mainQ 

{ 
intoutpath; 

outpath ^ dup( 1 ); 

/* See comments below V 



close( outpath ); 



} 



For BASIC09 it gets a bit messier since 
there is, apparently, NO support for the 
^^dup" system calL There are two ap- 
proaches that work. I was able to write a 
small 81 byte ^'dup" subroutine function 
that is callable from BASICX)9, as well as 
using the syscall subroutine to do the same 
thing. Both options will be presented here, 
but the end result is the same. 

BASIC09: 
PROCEDURE duptest 



DIM outpath:integer 

RlJNdup( 1, outpath) 

/♦and so on... */ 

CLOSE #outpath 
END 
...or... 

PROCEDURE duptest2 

TYPE 
REGISTERS=CC,A,B,DP:BYTE; 
X,Y,U:INTEGER 

DIM regs:REGISTERS 

DIM codeiBYTE 

DIM outpath:integer 

REM * register A=path to dup 

regs,A==l 

REM ♦ $82 = OS9 function for ISDup 

RUN syscall( $82, regs ) 

REM * here, regs. A has the new path 
ouQ>atli=regs.A 

/♦ and so on... ♦/ 

CLOSE #outpath 
END 

When this program begins, it's path 
table is 0-IN, 1-OUT, and 2-ERR. When 
path 1 is '^duplicated" in this maimer, it 
gets copies into the lowest available path 
slot, which is 3. The path table would now 
look like 0-IN, l-OUT,2.S«,and3-OUT 
(a copy of the original). At this point, writ- 
ing to either path 1 or 3 would have the 
same effect Wt^ do this? Because, with 
the paths setup in this maimer, the pro- 
gram could then do something like this: 

mainQ 

{ 
intoutpath; 
int modem; 

I* save our current output path */ 
outpath = dup( 1); 

/* close our original output slot V 
close( 1 ); 

/* open a path to the modem */ 
modem = open( "/T2'', S_IWRITE ); 
/* ^'modern" comes back as 1, V 
/*since it takes that slot */ 
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HawkSoft 



28456 S.R- 2, New Cjiriisle, IN 46552 

2 19-654-7080 evea & «ods MO, Check, COD; US Funds 

Shipping inctuckd for US, Canada, & Mexico 

MMJl Products (OS-9/68000) 

CDF $50.00 - CD-ROM File Manager! Unlock a weahh of files on CD with the MM/1 ! Read most text and 
some graphics from MS-DOS type CDs. 

VCDP $50,00 - New Virtual CD Player allows you to play audio CDs on your MM/l ! Graphical interface 
emulates a physical CD player. Requires SCSI interface and NEC CD-ROM drive. 

KLOCK $20.00 - Optional Cuckoo on the hour and half hour!! Cootinuosly displays the digital time and 
date on the /term screen or on all open screens. Requires I/O board, I/O cable, audio cable, and speakers. 

WAVES vr 1^ $30.00 - Now supports 8SVX and WAV files. Allows you to save and play all or any part of 
a sound file. Merge files or split into pieces. Record, edit, and save files; change playfoack/reconl speed. 
Convert mono to stereo and vice-versa! Record and play requires I/O board, cable, and audio equipment 

MM/1 SOUND CABIJ:$10.00-Connects MM/l sound port to stereo equipment for recordmgaaipalyba^ 

GNOP $5.00 - Award winning version ofPONG(tm) exclusively for the MM/ 1 , You'll fo crazytrying to beat 
the clock and keep that (g|#$%& ball in line! Professional pongists everywhere swear by (at) it! Requires 
MM/1, mouse, and lots of patii 



CoCo Products (DECB) 

HOME Ct>NTROL $2a00 - Put your old TRS-80 Cokr Con^ulflr Phig a' Pofwer ooatro^ 
job with your CoCo3l Coirfrol up to 256 nwduki; 99 evoitol Caii9«rtibk with X-10 niodu^ 

HI Jk LO RES JOYSTICK ADAFTER $27.00 - Tandy Hi-Re* adapter or no adapter at the flick cf a 
switcfal No more phtg and unphigging of the joyrtickl 

KEYBOARD CABU $2&00 - Five foot exteoder cahto for CoCo 2 and 3. Cuilixn lenglfai ava^^ 



MYDO8$lS00-Cuit0PMZabie;EPROMabte DECB criiaotxpient The oompaapdi and ^^ 
outl Supports double tided «ad 40 trwic drivet, 6tDi duk aooen, set CMP or ROB ptiettei on ponwersip, 
come up in any screen size, Speeds and Sound CartridgB support, potit and cUck mouie directofy, a^ 
OPTIONS than you can shake a stick atl RB()utm CoCo3 and DEC B X 1 . 

DOMINAnONSl&OO-Muhi-PUyBr strategy gHBflL Battle otfaer pUyen anniei to take control of the 
planet Ptay on a hi-res map. Become a Planet-Lord todayl Requirea CoCo3, dtdi drive, and joyAick or 



SMALL GRAFX ETC. 

"Y^andTRT cables. Special 40 pin male/fianale end connectors, 

priced EACH CONNECTOR- $6.50 

Rainbow 40 wire ribbon cable, per foot- $1.00 

Hitachi 63B09E CPU and socket- $13.00 

S 12K Upgrades, with RAM chips - $72.00 

MPI Upgrades for all small MPb (satellite board)- $10.00 

Serial to Parallel Coovertor with 64K bofifer, cables, 

and external power supply- NOW ONLY $28.00!!! 

Serial to Parallel Coovertor (no buffer), cables, 

and external power supply- ONLY $18.00!!! 

2400 baud Hayes compatible external modems- $13.00 

Modem cable (4 pm to 23 pin)- $3.00 

ADD $3.00 S&H FOR FIRST ITEM. $1.00 EACH ADDITIONAL ITEM 

SERVICE, PARTS, & HARD TO FIND SOFTWARE WITH CC»^LETE 
DOCUMENTATIGN AVAILABLE. INKS ft REFILL KITS FOR CGP-220, 
CANON, ft HP INK JET PRINTERS, RIBBONS ft vr. 6 EPROM FOR CGP- 
220 PRINTER (BOLD MODEX CUSTOM COLOR PRINTING. 



Terry Laraway 

41 N.W. Doncee Drive 

Bremerton, WA 98311 

360-692-5374 




The BlackHawk MM/lb 

Based on the AT306 board from 
Kreider Electronics. Features built 
into the motherboard include: 

1 6 bit PC/AT I/O bus with five slots 
MC68306 CPU at 16.67MHz 
512K to 16MB of RAM with 

30 pin SIMMs (4 sockets) 
IDE Hard Drive Interface (2 drives) 
360K- 1.44MB Floppy Drive 

Interface (2 drives) 
Two 16 byte fast serial ports 

(uptoUSKbaud) 
Bi-directional parallel printer port 
Real-time clock 
PC/AT keyboard interface 
Standard PC/AT power connector 
Baby AT size- fits standard PC case 
BASIC (resembles Microsoft 

BASIC) 
MGR Graphical Windowing Envi- 
ronment with fill! documentation 
'Personal" OS-9/68000 Vr 3.0 

(Industrial with RBF) 
Drivers for Tseng W32i and 

Trident 8900 VGA cards 
Drivers for Future Domain 1 680 and 

Adaptec AAHlSxx SCSI cards 
OS-9/68000 Vr2.4 with Microware 
C 3.2, Assembler, MW Basic (like 
Basic09), MW Debug, MW Pro- 
grammers Toolkit 
UUCP from Bon Billson 
(Postscript (software PostScript 

interpreter) 
Many other utilities and tools 

Prices start at $400! 

(motherboard. 

Personal OSK, & MGR only) 




BlackHawk 
Enterprises, Inc. 

56 Gause Blvd. #29 

Slidell, LA 70458 

E-mail: nimitz@stolYcom 
•••••••••••••••••••• 
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/♦ from this point on, anything that uses 
path 1, the standard output path, 
will be going to the modem, so... */ 

printf( "Hello. This now goes to the 
modem.\n" ); 

/* when done, we must set things back as 
they were. */ 

/♦ we close the modem path (I) so it will 
again be available ♦/ 
close( modem ); 

/♦ then we "dup" our saved out path back 
into it's original slot */ 

dup( outpath ); 
/* we don't bother finding out where it 
was put since we don*t care V 

I* finally, we close our saved cofpy */ 
close( ou4>ath ); 

} 

If this seems confusing, read it over a 
few times and tiy to eavisioii what the path 
table looks like between each step. This 
might help: 

Start: 0-IN, l-OUT, 2-ERR 
Ehq): 0-IN, l-OUT, 2-ERR, 3-0171 
(copy) 

Close: O-IN, <...>, 2-ERR, 3-OUT 
Open: 0-IN, 1-/T2, 2-ERR, 3-OUT 

Close: 0-IN, <.„>, 2.ERR, 3-OUT 
Dup: 0-IN, l-OUT, 2-ERR, 3-OUT 
Close: 0-IN, l-OUT, 2-ERR 

One might immediately ask 'Vhat^s the 
pointT* since it seems easier for the pro- 
gram just to open a new path and do all 
the riding and writing to that device. 
Sure, one could have easily done: 

I* using high-level bufifered I/O */ 

mainQ 

{ 
FILE*modem; 

modem- fopcn( "/T2", V^ ); 

fprintf( modem, ""HeUo. This now 
goes to the modem\n" ); 

fclose( modem ); 

} 
...or... 
/'^using raw low-level non-buffered I/O */ 

mainQ 

{ 



int modem; while child nms, ail printing to 

STDOUT goes to the printer 
modem = open ( "Ar2", S_IWRITE ); parent can restore it's paths back, 

v^thout affecting the child 
writeln ( modem, "Hello. This now 



goes to the modem.\n", 80 ); 



close( modem ); 



} 
...or... 

REM ♦ BASIC09 version 

DIM modem:INTEGER 

OPEN #modem,"/T2'':WRITE 
PRINT #modem,'Hello. This now 
goes to the modem" 
CLOSE #modem 

If you have access to the source code, 
and don't mind putting in all the extra path 
references, this is fine. But what if you 
don't have the code to all the Ubraiy rou- 
tines the fimction nu^ call? Such as: 

mainQ 

{ 
/♦your code*/ 

somefimcQ; /* libraiy fimction *l 
/♦ your code ♦/ 

} 

In this example, regardless of the path 
you qpened in main, the libraiy fimction 
may still be printing to stdout or writing 
to path 1, unaware of anything else you 
might like to do. For these situations, re- 
directing your own paths is a simple solu- 
tion. 

But wait.. It gets better. Suppose you 
have a completely seperate program you 
might like to redirect Ifyou don't have 
the source code, then recompiling it to al- 
ways use the modem or printer isn't an 
option. You oodd always run it fiom the 
shell and use the '^'* redircctional modi- 
fieis, OR you can do it yourself under pro- 
gram control. Here's how it woiks: 

When a program 'Yorks" a new ""childT 
process, the new process gets a COPY of 
the first three paths the "parent" is using. 
The child can close it's copies without af- 
fecting the parent PSUEDO code might 
look like this: 

parent makes it's paths look like: 1- 
IN, 2i?rintci; 3-ERR 

parent foiks a child so: 

chUd's paths look like: 1-IN, 2- 
printer, 3-ERR 



Some code might look like this: 

/♦ same as above, but one important 

difference */ 

mainO 

{ 
int outpath; 

int modem; 

/♦ save our current output path ♦/ 
outpath = dup( 1 ); 

/* close our original output slot *l 
close( 1 ); 

/* open a path to the modem V 
modem = open( "/T2-, S^IWRITE 

); 

I* ^^modem" comes bade as 1, since 
it takes that slot */ 

/♦ IMPORTANT DIFFERENCE! 
Here, we fork a child process so 

it starts life with a copy of our 
newly redirected output *l 

system( ''dir^ ); 

/* when done, we must set things 
back as they were. *l 

I* we close the noodem path (1) so it 
will again be available ^/ 

close( modem ); 

/* then we "dup" our saved output 
path back into it's original slot *l 
dup( outpath ); 

/* we don't bother finding out where 
it was put since we don't care */ 

/♦ finally, wc close our saved copy ♦/ 
close( outpath ); 

} 

Tbenetresult? We have a program that 
willalways launch the ""dii^ command (or 
whatever) with it's output going to the 
modem. Too much woric? Perhqjs. Some 
of you might already be saying that it's 
just as easy to let the shell do it like this: 

system(**dir>/t2''); 

And, of course, you are right Again, 
we are back to the "Vhy bother^ stage. I 
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suppose it's important to explain this just 
to show you HOW it could be done, not 
tell you WHY one should do it that way. 
If you recall, this entire topic started out 
about pipes, which haven't been men- 
tioned since. So, let's mention them. 

Pipes and other Unmentionables 

The shell provides a way to "tie" one 
programs output into another programs 
input from the command line. For in- 
stance: 

0S9: progl ! prog2 

Doing this makes everything that 
"progl" would nonnally print to the screen 
be read by ''piog2'* as if it were standard 
input Suppose you wrote a program that 
just read lines from standard iiqxit until 
there were no more, counting them. When 
done, it would display how many lines it 
found. You could then use that along with 
a "pipe" like this: 

0S9: list file.txt t countUnes 

The "countlines^ program starts read- 
ing from standard input Rmming it by 
itself would not accomplish much since 
you'd be forced to type everything in from 
thekeyboard. BUT, in the above example, 
we are letting the "list" utility dump the 
contents of a file INTO the input of 
"countlines". End result? An easy shell 
utility to count how mar^ lines are in a 
file, without ever having to whte any code 
that physically OPENS the file and counts 
them. 

How does this work? Well, the shell 
pulls it's own tricks. If you lock in the 
OS-9 Techrucal Reference manual on page 
7-2 you will see a sample logic flow of 
how the sheU does this. Again, what does 
it all mean? 

There is a psuedo device (i.e., no hard- 
ware) called ''/PIPE" which doesi't even 
have a device drive (no hardware, remem- 
ber?). It uses a file manager called 
"PipeMan" and acts as sort of a virtual 
"serial buffef. You can open a path to"/ 
pipe" and write data into it, then read it 
out Not very usefiil, but it can be used to 
tie multiple processes together and let 
them exchange common data. 

The problem here is simple. How do the 
programs aU access the same pipe? Every 
time you open "/pipe" you get a toand new 
un-named pipe. Under OS-9/68000 and 
OS-9000, "named" pipes are available 



which make the job much easier. (Joel 
Hegberg has a fine tutorial on these in past 
issues of this publication.) Every process 
that wants to share data can just open 
something like "/pipe/whatever^ then they 
can all read and write and be talking. 
Unfortunately, named pipes were never 
_released_ for OS-9 Level 2, The ONLY 
way to legally share an un-named pipe is 
by "passing" it's path to a child process. 
Since a child process only "inherits" the 
first three paths, the parent MUST put any 
"pipes" to be passed down into one of those 
slots before launching the child. Let *s look 
at some psuedo code again: 

parent makes it's paths look like: 0- 
IN, lOUT, 2-/pipe 

parent launches a child: 

child's paths look Uke: 0-IN, 1- 
OUT, 2Vpipc 

if the child "writes" into path 2, the 
parent can "read" that data from it's own 
path 2. 

This limits the amount of "normal" I/O 
either process can do since both of their 
standard error output path$.are now tied 
upbythepipe. A "better^ approach might 
be to only use those paths just for trans- 
ferring the pipe from parent to child, then 
restoring the paths back like they should 
be. Unfortunately, under OS-9 Level 2 only 
three paths can be passed^down so one path 
will be "lost" for each pipe you want the 
child to know about 

Is this a problem? Not really. Let's look 
at how this might be used. Siqjpose you 
are writing the next "kiUcr app" for OS-9 
and you've finally run out of room in the 
64K address space. You could go out and 
buy a new Ar306 OS-9/68000 computer 
and port it over to a 32-bit system, OR 
consider the possibilities pipes might of- 
fer for... 

Breaking the 64K Barrier ofli&gPipct 

Just as a good television series might 
end with a cliffhanger during the ratings 
sweep, I close this discussion but will, if 
there is interest* continue it in the future. 
Please write in and let the publisher know 
if articles like these would be of interest 
Until that time, crack open your OS-9 
Technical Manual and explore pipes for 
yourself. ..sgW-M 
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Announcine Nitro Level Hit 



How many times have you been un- 
able to load a driver due to not enough 
system RAM? How would you like to 
have up to 32K of syston RAM avail- 
able? How is this possible? 

In efifoct, Nitro Level QI turns the sys- 
tem into a Kernel only process, with 
48K or RAH and 2 10 piocesses (RBF 
and SCF), eadi wifli 16K of RAM. This 
is similar to Grfiirv having it's own 64k 
menx>ry area. 

The kemd process contains the mini- 
mum modules to run an OS-9 system, 
and also the descriptors. The RBF/SCF 
processes contain the 10 modules, and 
the 10 buffers. 

There are 2 big benefits here: 

1 - Both RBF and SCF are not in sys- 
tem memory at the same time, so you 
save RAM, 

2 - You dcm't have 16K of SCF or 
RBF modules, so everything up to 1 6K 
can be used as device data storage (sec- 
tor buffers, etc.) 

Level m worics only with Nitro (all 
versions). It can be purchased from 
FARNA Systems al(xie ($20) or with 
the latest version of Nitro ($45 for Ni- 
tro v2.00 and Level III). See the 
FARNA ad in this issue for ordering 
informatioiL 
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The Zen of Color Computer Programming 

Block Copies,,, moving stec/cs of memory around. 



Chet Simpson 



Shortly after the CoCo in was released, I 
was amazed to sec programs 3uch as GolorMax 
in move such a large amount of memory around 
so quickly. I kept thinking to myself, so 
what;^ the trick? Some hidden instruction I 
don't know about? 

So I sat down, grabbed by 6809 quick refer- 
ence card and went to work looking for the 
answer. It didn't take long before it hit me, the 
only instruction that can load a large number 
of bytes from memory are those that deal with 
the stack! 

Since the PSHS/PSHU/PULS/PULU in- 
structions can work on all registers (except 
themselves) it only made sense that that was 
what was being done. The following example 
shows how to move 7 bytes from one location 
to another. 

PULS Y,XJ)X)P 

• (13/12) Get 7 bytes 

PSHU DPJD,X,Y 

♦ (13/12) Store 7 bytes 

LEAU 14,U 

* (S/5) Adjust to next dest pointer 

You*U notice the numbers in parentheses. 
These are the number of cycles each instnio- 
tion takes on the 6809 (ihe first number) and 
the 6309 (second number) when running in 
SBnsXxvcM mode. Now take a kx)k at the fol- 
lowing code: 



LDD 


^-H- 


♦ (8/7) Get 2 bytes 


STD 


,Y++ 


• (8/7) Store 2 bytes 


LDD 


^++ 


•(8/7) Oct 2 


bytes 


STD 


,Y++ 


* (8/7) Store 2 bytes 


LDD 


X^ 


• (8/7) Get 2 bytes 


STD 


,Y++ 


♦ (8/7) Store 2 bytes 


LDA 


^+ 


• (7/6) Get a 


byte 


STA 


,Y+ 


♦ (7/6) Store I 


a byte 



When we add aU of the timings upt» we come 
up with a 100% speed increase if w6 use the 
stack to move data around. That means that 
you couki nwve 2 32k screens anHind in about 
a second instead of 1 screen in a over a seo^ 
ond. Big dlfTerencei 

But, there are some things to consider when 
doing this. Using the stacks to move datm 
around means that you cannot have the inter- 
njpts enabled. This is because anytime an IRQ 
or FIRQ happens, register contents are stored 
on the system stack (S register). This means 



that important data can be overwritten if an 
interrupt occurs. Unless you move only 6 bytes 
at a time, changing the contents of the DP reg- 
ister can be very bad if you do not restore it 
when complete. 

The following routine handles those and 
other minor problems that can be encountered. 

•«♦*♦♦♦♦•*♦♦«♦♦♦*♦♦♦♦•*****♦♦ 

* Move an 8k chunk of memory from one 
location to another * 

♦Entry: ♦ 

♦ X Source location where the 
data is to be moved from * 

• U Destination location the 

data will be moved to * 

« * 

* All registers are preserved in this call 



SSTACK RMB 2 

Area to save system stack 

COUNT RNfB I 

Counter for number of passes 

STKMOV PSHS 

DXY,U,CC J)P Save aU registers 

ORCC #$50 
Disable interrupts 

STS SSTACK Save 

the current system stack 

LDA #130 Move 

63 bytes 130 times 

STA COUNT 
Save it 

TFR X,S Move 

source into S register 

LEAU 7,U 
Adjust destination pointer 
♦Move 63 bytes 
SMOVO PULS DPJ),XY 
Get7 bytes 

PSHU DPJJAY 
Store 7 bytes 

LEAU 14,U 
Adjust dest point 14 bytes 

PULS DP4)XY 
Get7bytBS 

PSHU DPJ)AY 
Store 7 bytci 

LEAU 14,U 
Adjust dest point 14 bytes 

PULS DP4>^Y 
Get7 bytes 

PSHU DPJ)XY 
Store 7 bytes 

LEAU 14,U 
Adjust dest point 14 bytes 

PULS DPJ)AY 
Get7bytBs 

PSHU DPJ>,X,Y 
Store 7 bytes 

LEAU 14,U 
Adjust dest point 14 bytes 



PULS DPX),X,Y 
Get 7 bytes 

PSHU DPX),X,Y 
Store 7 bytes 

LEAU 14,U 
Adjust dest point 14 bytes 

PULS DPJ),X,Y 
Gct7 bytes 

PSHU DPX>,X,Y 
Store 7 bytes 

LEAU I4,U 
Adjust dest point 14 bytes 

PULS DPJ>,X,Y 
Gct7 bytes 

PSHU DPJ>,X,Y 
Store 7 bytes 

LEAU 14,U 
Adjust dest point 14 bytes 

PULS DPJ),X,Y 
Qet7 bytes 

PSHU DPJ),X,Y 
Store 7 bytes 

LEAU 14,U 
Adjust dest point 14 bytes 

PULS DPJ),X,Y 
Get7 bytes 

PSHU DPJ),X,Y 
Store 7 bytes 

LEAU 14,U 
Adjust dest point 14 bytes 

DEC >COUNT 
Decrement counter 

BNE SMOVO 
Keep going until we are done 

* Wb have just moved 8190 bytes, and we 
have 2 left 

LDD ,S 
Getthelast2 bytes 

STD -7,U 
And save them 

LDS SSTACK R e - 

store the system stack 

* Restore registers, IRQ/FIRQ status and 
return 

PULS DXY,U,CCJ)PJ»C 



Since this routine moves around 8k at a time, 
it is perfect for the CoCo m since the MMU 
works in 8k chunks. I have used routines like 
this in several things incltiding Image Master, 
BloK and Digger You can also deviate from 
this and use the same technique for clearing 
large portions of memory at a time. 

Next time, we will start writing a small pro- 
gram that plays digftal music similar to ^OD 
files, but does not require the overhead and 
can play both 2 channd and 4 cha 
the Orchestra-90 pak) music. <M 

W 
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Modify your RS-232PAK 

stop loosing characters! 



John Kowalski 



I've been running a BBS on my CoCo for 
the last U years or so. When I finally got my- 
self a 14.4Kbps modem a year ago, I decided 
to simply run my RS-232 at the maximum rate 
(19200 baud) and leave it locked there. No 
matter what baud someone called in at, the flow 
control lines are supposed to keep my BBS 
from sending out too much data to low speed 
callers. 

Well, it turns out that the 6551 has a lousy 
way of dealing with CIS line changes. Every 
time the modem would raise the CTS, the 6551 
would stop dead in it's tracks - right in the 
middle of sending a byte! For low speed call- 
ers, that meant every 200th byte or so was trun- 
cated and peicieved as tiash. 

I soivcd this problem the easiest way I could. 
I removed the CTS signal (pin 9) &om the 655 1 
altogether and rewired it to the cassette input 
(pin 4 on cassette port) with a 22K Ohm resis- 
tor. I then forced the 6551 to always think the 
modem is ready by grounding the CTS on the 
chip (Sokkr a wire from pin 9 to pin 1 on the 
6551). I used the cassette port because it's a 
free input port that's generally unused fay ev- 
eryone. This works, but you have to patch your 
RS-232 driver to accomodate it My new driver 
simply checks the state of the cassette port 
before deciding if it shouki wait to transmit 
the next byte or not Even widi a stock driver 
the 6551 will no kxiger destroy outgoing data. 
No problems will arise except in the case of 
the computer sending out naore than 1.5K or 
2K ahead of the modem, which is unlikely. 
This is simple enough not to need a diagram, 
so I didn't include this in my drawing. 

Now for what IS in the diagram. Nonnatty, 
the 6551 simply has no way of teUing my mo- 



dem when it's data buffer is full. If someone 
called my BBS at a high baud rate and tried 
uploading a text file, my driver simply didn't 
read the data fast enough to get it all without 
missing bytes. Every time the disk drive went 
on, the CPU halts and the 6551 misses more 
data. In order not to miss data, the RS-232 
driver would have to immediately read data 
from the 6551 every time a byte came in. The 
solution? I made a little circuit that sits on top 
of the 6551 chip (a 741s32 and 741s00) that 
generates a new RTS control signal. Since 
modem modems have a data buffer, it would 
be really neat to unload a lot of work from the 
CoCo and leave it for die modem to 6o. Every 
time the 6551 receives data, the circuit raises 
the RTS line (which tells the modem to stop 
sending to the CoCo) until that data is read fay 
the software. If the driver reads the data at 
the full incoming speed, there is no skywdown 
in throughput If the driver goes on a break, 
or the disk drive comes into use, the modem 
is tokl not to send any more data until the 65 5 1 
is ready to recieve itt 

Effectively, the circuit disallows the 6551 
&om missing any data. It also places the job 
of buffering incoming data on the modem, and 
not the CoCo. The CoCo doesn't have to keep 
reading the 6551 every time a byte comes in, 
now it can read the data when it actually wants 
it I only read from the 6551 when the BBS 
wants input fiom the user. If te user trans- 
mits stuff while the BBS is cateulating, load- 
ing, thinking, etc... the modem will buffer it 
for me, speeding things up quite a bit 

Note: Fve recently been informed tfiat the 
RTS modification has a side effect when used 



Sock Master's RS-232 RTS Flow 
Control Modification Circuit Diogrom 
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Sock fOoster s Hordujare 
HondsholcinQ RTS for 655L 
This circuit replaces the 
old RTS iuith a neui signal 
that tells the modem to 
stop sending data uuhenthe 
RSS2buff«-isfull.This_ 
stops the R8232 from EUER 
missing incoming data! 



with certain kinds of modems. It works won- 
derfully with my U.S. Robotics 14.4 Sportster 
which has a 2K data buffer. But, it may func- 
tion inefficiently with other modems lacking 
data buffers. When the RTS coming from the 
the CoCo signals the modem that the 6551 is 
not ready to receive data, these modems may 
pass along this signal to the HOST computer 
and tell it to stop sending data until the CoCo 
is ready for more. This happens because the 
modem does not buffer incoming data, there- 
fore cannot store it if the CoCo is not ready to 
receive. This extra step adds a delay between 
incoming characters because die signal ends 
up travelling huge distances across the phone 
line between each character. 

I also rewired the line that goes to Carrier 
I>etect (DCD pin 16 on 6551) signal to go to 
the DSR (pin 17) on the 6551. Make sure to 
cut any lines that previously went to the DSR 
pin on the 6551. Then, I wired the DCD (pin 
16) to ground (pin 1). This way I can still 
recieve dats when there is no carrier, but I can 
still be able to detect carrier status by check- 
ing the DSR state. (This is not shown in the 
diagram either because it's as easy as cutting 
two wires and rewiring two pins.) 

Lastly, I repiaoed the 1.842Mhz ck>ck crys- 
tal on the 6551 with a 3.684Mhz one. This 
doubles all batxl rates. The 6551 can now run 
at 38400 bpst Many terminal programs that use 
OIME timer interrupts to drive the RS-232 will 
still sample the RS-232 at their okl sampling 
rate (half the new rate required) which effec- 
tively reduces your throughput or causes lost 
data. So this modification is not recommended 
unless you know that your software is driven 
by the 6551 Interrupt line. 

These four modifications each 
serve a purpose, but you don't 
need to attempt them all. Each 
particular modification will do 
it's job all by itsdf You can try 
getting started with the easy 
modifications to the DCD or 
CTS first and then decide if you 
want to try the more serious 
hardware hacking of the RTS 
noodification. If you want just a 
particular fimction of the 6551 
" fixed', then you can do just that 
modificatkm too. I have all four 
done to my RS-232, and they 
work wonders for the opcratioo 
of my BBS. 
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Messages.... 



continued from page 3 

I>ear Frank, 

rd like to pass on an internet resource that I 
think would be very bcncGcial to our commu- 
nity. It's a service called "pobox.com". They 
provide e-mail aliasing. Basically, you sign up 
with them and they give you an e-mail address 
on their system which will be forwarded to what- 
ever real server you use. Thus, if you send mail 
to me as "allenh@pobox.com", the letter will be 
forwarded to my real account at "coco- 
sysop@genie.geis.com". It makes remembering 
e-mail addresses much easier. 

They give each member a three month FREE 
trial, then there is a yearly fee of $15. With this, 
you get three e-mail aliases. Forinstance, I can 
be reached as: 

aiienh@pobox.com 

aUen.hufGnan@pobox.com 

subetha@pobox.com 

All tiiree go to the same place. If I change e- 
mail providers down tiie line, I just update the 
forwaidingaddres8withpobax.com. They also 
let web pages be aliased. My real webpage is 
currently: 

www.geodties.com/ail}ooavalley/ 1 S4 

Most websitBs are not very easy to rerocmber. 
But, thanlcs to pobox.com, you can find my 
homepage as: 

www.pobox.com/"^allenh 

www.pobox.comA^en.hufiBnan 

www.pobox.oom/-^subetfaa 

I think it woukl be great if more of our Com- 
munity members with e-mail access woukl try 
outpobox.com. Then, we might one day be able 
to contact vendors iike:conect@pobox. com, 
hawksoft@pobox.com, 268micros 

@pobox.com, fama.system8@pobox.com, 
wittinan@pobox.com, etc... 

Woukln't it be nice? 

Alien Huffinan 

(not affiliated with pobox.com - just a vcfy 
happy user) 

Glad to pass the info on AUrntl Maybe 
of our readers wiii need someihmgUkg this. 



Hi Frank, 

Gottfae Jan/Febis8ueaweekago.I don'ttfatnk. 
you shouki get involved in the PC wockl except 
to the extent of helping people use 68xxx and 
68xx emulators. There's too many other people 
going broke doing that 

I just boughtJefiTN^vasour'sCoCoS emula- 
tor. It's definitely worth S25, if only for the 
entertainment value of seeing a 25MHz proces- 
sor choking on OS-9^6809 sd[lware. WeO^ it docs 
let me use OS-9 on my Digital notebook. But 



the documentation is sparse, especially forOS- 
9 use. Don't misunderstand mc. I think Jeff has 
done us all a service. But it Is much more of a 
DECB emulator than an OS-9 emulator. Cyrus 
runs twice as fast as my CoCo3, while OS-9 is at 
best half the speed. Disk access is painfully slow 
compared to a CoCo3 with a hard drive. The 
keyboard routine loses the occasional charac- 
ter if you're working more than one process. If I 
get it running more or less reliably FU give you a 
report 

On a more positive note, your (ever diminish- 
ing) advcrtizers are getting my attention. CoNect 
just shipped my Fast232, Jeff Vavasour is $25 
richer, and Fm just ordering Dennis Kitsz's book 
and some hardware fh)m Terry Lara way. 

Have you got the AT306 running? Fm wait- 
ing for your report on how it works, and whether 
a 6S09 emulator is available. I hate to waste that 
$300 Sculptor database, not to menlioo Wordstar 
andDynacak;. 

Now here's a response to Vetn Larson in this 
issue. I lived near the Pacific Ocean for several 
years and suffered through card edge connector 
cleanings every three nxMitfas. luaedthe ait gum 
method It worked every time, every time, ev- 
ery time... J^mally I dki some research and or- 
dered a product called Cramolin fiomCaigLabo- 
ratoriea in San Diego. Two tiny bottles. One a 
d&<»cxl]zer and the other a preservative. I haven't 
had to use that art gum since 1992. It's expen- 
sive, so don't buy the industrial scte lOozs. 
can. The incrodiUy tiny botdes wiD last your 
lifetime. 

lonMkhaetides 
ion@unisono.ciatBq.mx 

Thanks for the tips on contact cleaner and 
preservativel I have no intentions of doing any 
more than offering tips on running the CoCo 
enmiaiors an PC based machinesL 

We have had some troubles with d$eAT306 
of late (see article in this issue), but it appears 
we have Ae bugs licked I'll find out in a week 
orso. There are some 6809 emulators for 05-9, 
but these arentCoCo emulators. Fm not sure if 
there are any CaCo ^eciflc emulators for 68K 
processors. One problem would be the speed It 
takes a LOT of horsepower to emulate the code 
cfone microprocessor on another The 6809 
emulators thai do run on 68000 processors 
arentveryfasHfIfindadecent6809emuiator 
rU let everyone know! 

A Letter fttunTuidyf 

DearMr.Swygert 

Thank you so much for your newslettert And 
yes, I was mistaken, Tamty does have a small 
selectkm of Coco ooftware that's offered through 
Radk) shack UnlimitBd. 

At any rate, your newsletter was very infor- 
mative. I was so pleased to find current addresses 
for BlackHawkand CoNectl Ihad written totfaem 
alao, only to have my letters returned because the 
forwarding order had expired. 

If you know of any other vendors or user's 
groups that still provkie informatkm to new CoCo 



47306 Trials... 

continued from page 7 

Well, Carl isn't sure what happened He 
tested the last batch ofboards, found a few 
with correctable problems, and sent them 
back for repairs. Since they had already 
been tested once, and Kevin Pease (the per- 
son making the repairs) tested them, Carl 
sent them on out without further testing.. . 
the only set of boards to leave Kreider 
Electronics without his personal cheddng, 
and the only set to have a flaw! 

How did this happen, you might ask? 
The boards were tested to ensure the in- 
tegrity of the repairs, right?This is a small 
operation, but not incompetent Kevin 
Pease tests boards with a terminal con- 
nected to /to. This means to test boards 
with the on-board ROM DEBUG all be 
has to do is attach a power sui^ty and ter- 
minal, not install it in a case. From now 
on, Carl is going to test each with a video 
cardaswelll 

So where are we now? Carl is having a 
new set of PALs burned, and is making 
sure that I get one early next wedL My 
customer with the other board is receiv- 
ing one directly from Cari also. 

Since it seems the video card problem 
is taken care oC we should be up and run- 
ning shortly. By the next issue ] 
ing an article for software : 
stallation oo a running systenii^ll 
Murphy isn't through with Myi£S^ff' 

users, I would truly appreciate it if you woukl let 
me know. I always want to provkle our custom- 
ers with a reliable listing. 

Yolanda Orozco - Correspondent 

Tandy Retail Servkes Product Support Center 

200 Tayksr Street, Suite #600 

Fort Worth, rx 76102 

Ihadreceiveda letterfromK^rs. Orceco about 
a month prior to this one. She was asking if I 
still supported the CoCa I sent a copy of 268 'm 
and a letter in reply I pointed out to her that 
Tarufy still had some software available... ap- 
parmtiy she was unaware cfthis, which is no 
big surprise. 

I realize that many of you feel Tandy aban- 
doned us when they dropped the Color Com- 
puter Many people have called or written Fort 
Worth over im years, however, and^h«/^ get 
a reply with a list of current i 
Tandy may not be making the Ci 
but they aren t rmdgjmf users oit^^i 
theri If you have a local group, t6^i 
note and let her knowl! 
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BMPREADR & PCXREADR stuart Wyss^Galllfent 

View MS-Windows ^BMP" & ''.PCX" format pictures on your CoCo 3. 



PCX READER and BMP READER 
are two programs for the CoCo 3 . They 
will both read Windows graphic files 
and display them on the CoCo 3 graph- 
ics screen. There are pros and cons to 
each program, which will be explained 
in subsequent paragraphs. The pro- 
grams require a 128k or 5 12k CoCo 3 
or CoCo 3 Emulator, and a single disk 
drive. The programs are 2 granules 
each, and written in BASIC. The BA- 
SIC program pokes in some machine- 
language codes for the actual loading 
of the Windows file. 

PCXREADR.BAS and 

BMPREADR. BAS are both run firom 
theOKpronq)tinBASIC. Type either 
RUN'TCXREADR" or 

RUN"BMPREADR" and press Enter. 
TTie program will initialize Aemachhwh 
language; and then ask you for the drive 
where the pictures are. If you have just 
one drive, or your picture files are on 
drive 0, just press ENTER. Then you 
will be asked for a filename. If you just 
press ENTER, you'll get a directory 
listing of the PCX or BMP files (m the 
drive. After typing in the filename, ttie 
program will check that the file is sup- 
ported, and then it will load. Afterdis- 
playing, press any key to exit to BA- 
SIC. If you are using BMPREADR, 
after displaying the file, press the P key 
to select firom three difiEereot palette 
adjustments. 

The PCX Reader program will load 
Windows PCX files. Windows must 
be in 256 color mode Oaot 1024 or 16.7) 
and the picture size must be less than 
or equal to 320x192. In Windows 
Paintbrush, you can set the attributes 
of the picture. Click on '"pels'" to see 
the actual pixel size of die image. You 
can also change the cok)r palette to any- 
thing you want. Now, draw your pic- 
ture using Paintbrush. When you save 
it, make sure you change the format to 
PCX. Tlie picture shoukl load ri^ into 
theCoCo3. 

The BMP Reader has less limitations 



that the PCX Reader Windows can be 
in any color mode (VGA, SVGA, etc.). 
Set the pixel (pel) size to less than or 
equal to 320x192. You can change any 
of the palettes. When saving, change 
the format to BMP (256 color). Since 
the CoCo 3 has a palette of 64 colors, 
some quality loss will occur when re- 
ducing 256 colors to 64. After loading 
the picture with BMPREADR, use the 
P key to switch among three methods 
ofreducing the colors. Because of this 
loss, finee-hand graphics look better than 
photOKjuaiity pictures. 

With either program, you are not lim- 
ited to Windows Paintbrush. Any Win- 
dows program that creates or modifies 
PCX or BMP files can be used. Ihave 
used IfiJaak Pro success-fiilly. Remem- 
ber that the file must be within the limi- 
tations of either the PCX or BMP 
Reader. 

I use the PORT program provided 
with the CoCo 3 Emulator to move files 
fiom DOS to a CoCo disk. Otherpio- 
grams are available. When using 
PORT, do not add or strip linefeeds or 
carriage returns, and select the file types 
to "Data** or "Exec", and "Binary". 

The file on the CoCo disk should be 
exactly the same size as cm the PC. 
Other transfer programs may have simi- 
lar settings. If the resulting file is not 
readable by PCX or BMP Reader, the 
program will tell you ^^lat is wrong, 
and stop loading the file. 

The audior can be contacted at the 
following addresses: Stuart Wyss- 
Gallifent, 2123 Longview Road, 
Warrington, PA 18976-1524 
swyss@voicenet.com, or my home- 
page (fi>r these and other programs) at 
ht^VAvww.voicenet.com/'-''Swyss 



1 BMP READER (0)1996 BY STUART 
WYSS-GALUFENT SEPT 9, 1996 

2 CLEAR2000.&H5FFF:DIM T(50).SS(50),SK 
(25):LE=0:HI»aPOKE&HE6C8.33 

3 POKE66497.0:PRINriNrnAUZING...'': 
GOSUB54 

4 WIDTH80:PALETTE0.0:PALETTE8.63: 
ATTRO.aCLSI :POKEe5496.0:PRINrFrM 



ware Windows BMP Reader 1,1 (C) Septenrv 
ber9, 1 996 by Stuart Wysa-Galllfenr:PRINT 
'Atter loading lite. <P> toggle palette reduction 
(Dodes, or any other key to quit* 

5 !NPUr Source drive (CW) ENTER=0:';DR: 
DR=INT(ABS(DR)):IF DR>3THEN4 

6 LINEiNPUr Filename (8 clTars,) ENTER=DIR 
:";F$;IF F$=-DIR'' OR LEN(F$)=0 THEN 
GOSUB 86:GOT06 

7 IF LEN(F$)>8THENF$=LEFT$<F$.8)ELSE IF 
LEN(F$)<8THENF$=F$+CHR$(32):GOT07 

8 DSKJ$ DR.17,2/i$.B$:AS=LEFT$ (A$,68): 
SK=1:F$=F$+'BMP- 

9 FOR S=3T011:DSKJ$ DR,17,S,B$,C$;I= 
INSTR (1,B$,F$):J=iNSTR(1,C$,F$) 

10 IF |=OAND J=0THENNEXTS:GOTO5 ELSE 
S=11:NEXTS 

11 IF loOTHEN SK(SK)*ASC (MI0$(B$.H13. 
1))ELSE SK(SK)»ASC(MI0$(C$,J+13.1)) 

1 2 A-ASC(MID$(A$.SK(SK)+1 ,1 )):SK»SK+1 : 
SK(SK)»A 

13 T(SK.1)-INT(SK(SK-iy2):IF T(SK-1)>16 
THENT(SK-1)«T(SM)+1 

14 IF SK(SK.1)/2-INT(SK(SK-iy2)THEN SS 
(SK^1)«1 ELSESS(SK-1)«10 

15 IFA<«4H43THEN12 ELSE AA-1 :SS-SS(1) 

16 POKE&H1806,DR:EXEC&H16X:DSK]$ 
OR, T(AA).SS>^,B$:GOSUB 23:GOSUB51 : 
POKE66496,0 

17 POKE aH1d09J(AA):POKE&H1daA.SS: 
EXEC&H17DA 

18 IF PEEK(&H0E04)»1 THEN HCOLOR J.O: 
IF LE<320 THEN HUNE(LE,0HLE,191).PSET. 
GOTO 79 ELSE 79 

19 IF SSoSS(AA)+8 THEN SS»SS+1 : 
G0T017 

20 IF AAoSK THEN AA«AA-f 1 :SS»SS(AA): 
G0T017 

21 GOTO 79 

22 POKE 66496,0:HSCREEN0:RGB:ENO 
23 'PROCESS 

24 POKE 66407.0 

25 PL$«A$:* SAVE PALETTE DATA FOR 
FUTURE RE-COLORINO 

26 HI«ASC(MID$(A$^.1)):HI«HI+ASC(MID$ 
(A$^4.1))*256: LE»ASC(MIDS(A$,19,1)):LE- 
LE+ASC(MID$(A$^,1))-256 

27 IF HM920R LE>320THEN PRINT 
•ERROR . PICTURE EXCEEDED 320 X 192r: 
GOT022 

28 IF ASC(MID$(A$^,1))o1 THEN PRINT 
•ERROR - TOO MANY COLOR PLANES': 
GOT022 

29 IF ASC(MID$(A$^,1))o4THEN PRINT 
•ERROR - PROGRAM SUPPORTS ONLY 16 
COLOR BMPS-:GOT022 

30 POKE &H0E03.HH:POKE &HOECX:,INT 
(LEy256): POKE &HOEOD.LE-(PEEK(&H0E0C) 
*256) 

31 CLS:P«0 

32 FOR H«55T0 115 STEP 4 

33 FOR 1-0 TO 3 

34 CV>ASC(MID$(PU,H<M,1)) 
36 ON HI GOTO 42,39,36,46 

36 RED 

37 IF CV<R1 THEN CR»0 ELSEIF CV<R2 
THEN CR-4 ELSEIF CV<R3 THEN CR-32 
ELSE CR«36 

38 GOTO 46 
39 'GREEN 

th0 world of 68' micros pag0 19 



40 IF CV<R1 THEN CG=0 ELSE IF CV<R2 
THEN CG=2 ELSE IF CV<R3 THEN CG=16 
ELSECG=18 

41 GOTO 48 

42 'BLUE 

43 IF CV<R1 THEN CB=0 ELSE IF CV<R2 
THEN CB=1 ELSE IF CV<R3 THEN CB=8 
ELSE CB=9 

44 GOTO 46 

45 'NULL 

46 NEXT I 

47 PA=(CR OR CG):PA=(PA OR CB) 

48 PALETTE P,PA:P=P+1 

49 NEXT H 

50 RETURN 

51 HSCREEN 2 

52 J=0:FOR 1=1 5 TO STEP -1 :IF PEEK (&HF 
FB0+I)=64 THEN J=!:NEXT 1 ELSE NEXT I 

53 |aJ*16:J=(l OR J);POKE&H177F,J:J=(J 
AND 15):EXEC&H177E:RETURN 

54 'POKE IN MACHINE CODE 

55 IF PEEK(&H161B)«57 AND PEEK(&H17 
DA) »&H7F THEN Q1$«"FFFP:GOTO 59 

56 PMODE 4,1:PCLS:CK»0 

57 READ Q1$:Q1»VALC&H-+Q1$) 

58 IF QIV^FFFP AND CKo2499e THEN 
PRINTOATA ERROR-:POKE&H161B,0:END 

59 IF QIS-'FFFP THEN R1»64:R2«128: 
R3«19Z RETURN 

60 IF Q1 <256 TWEN POKE QZQ1 :Q2-Q2+1 : 
CK*CK^1:GOT0 57 
61Q2»Q1:GOT0 57 

62 DATA 1600.86,11 ,76,BF.EA7F,E,ie09,7F,E, 
C,7F,E.D,7F.E,4,7F 

63 DATA 

EA7F.E,9.7F.E,3,39,10^,1620.10^.1624, 
10,21, ie28,1Z12 

64 DATA 7F,FF,D9,BE,E,6,A6.84.B7.E.2,BE, 
E.8.BC,E,C.24.3.BD 

65 DATA 16.91, BE,E,8,30,2,BF.E.8.7C,E.164B, 
B6.E,164E, 84.4. 81.1662 

66 DATA 27.B.7F,E.1657.BE.E.8.BC.E,C,24, 
9.B6.E,3.81.FF,27,D 

67 DATA 20.14.7F.E,8.7F,E.9.7A.E,3.20,EC. 
86.1.B7,E.4,7F.FF 

68 DATA D8,39.BE.E.6.30.1,BF.E.6.8C,12. 
1 687, 26.A1 . 8E,11 .168C,BF.E 

69 DATA 6.20.E7,B6,E.3.C8>^0.3D.1 F,2,FC.E, 
8.44,56.FD,£.E.1F 

70 DATA 

20,F3,E.E,1 F,1 .8C,20,16AB,24A86,30.B7. 
E,5.BF.E>K,20 

71 DATA 

35,8C,40.16BA,24.F,a6.31,B7.E,6,1F.10,83^, 
16C8,FD.E,A,20 

72 DATA 21 .80,60.1 6CE,24.F.86,32,B7,E,5.1 F, 
10.83,40J60A,FD.EA;20 

73 DATA 

D.8e.33.B7,E,5,1 F,1 0.83.60,1 6E9.FD,E, 
A.B8.FFA3,B1.E.5 

74 DATA 

27.6.B6,E.5.B7.FFA3.FC.EAC3.60.1700.1F. 
1,B8,E,2^7 

75 DATA84,39.17DA,7F.FF.D8.BE,C0.6.86Z 
A7,84,B6.18,8,A7,1.B6,18 

76 DATA 

9,A7,2.B6,18>V>\7.3.10.8E,11.17F7.10.AF. 
4AD.9F,C0A7E 

77 DATA 16,2A,177E.86.FF.C6.30,F7.FFA3. 
8E,60.00, 12.A7.80,8C,80,00.26.F9.5C.C1 

78 DATA 34.26.ED,39.FFFF 

79 A$«INKEY$:IF A$-- THEN 79 

80 IF A$-*PnrHEN82 

81 POKE65496.0:RGB:END 
82IFR1-0THEN Rl«64:R2-128:R3a192: 



GOSUB31;GOT079 

83 IF R1 =64 THEN R1=32:R2=128:R3=224: 
GOSU831 :GOT079 

84 IF R1 =32 THEN R1=0:CV$=-40605074486 
85978476452764B6D7B7P':FOR H=1 TO 32 
STEP2:CV=VALr&H'+MID$(CV$.H.2)):POK£ 
&HFFB0+tNT(H/2).CV:NEXT H:GOT079 

85 GOT079 

86 POKE65496,0:PRINT:PRlNrBMP files on 
drive*DR":":PRtNT:F0RS=3T011 :DSKJ$ 
DR.17,S,A$,BS:FORA=1TOLEN(A$)STEP32 
87 1FMID$(A$^+8,3KBMP-ANDASC(MID$ 
(A$A1))<>0THENPR1NT MID$<A$,A,8) 

88 NEXTA:FORA=1TOLEN(B$)STEP32 

89 IFMID$(B$>^+8.3)=-BMP-ANDASC(MID$ 
(B$A1))<>0THENPR1NT MID$(B$>\,8) 

90 NEXTA:NEXTS:POKE65497,0:PRINT: 
RETURN 



1 PCX READER - BY STUART WYSS- 
GALUFENT (C)1 996 JULY VERSION 1 .0 

2 CLEAR 500,&H5FFF:DIM T(50).SS(50). 
SK(25) 

3 PMODE4.1 :PCLS:GOSUB 38 

4 WIDTH80:PALETTE0,0:PALETTE8,63: 
ATTR0,0:CLS1 

5PRtNrPCXRfl«tar. (C)1996 by Stuart 
Wys»^3allfant Varaionl.or 

6 PRINTINPUr Source drtw (03) ENTER 
=0:";DR:DR»(NT(ABS(DR)):IF DR>3THEN4 

7 Hl-0:L£K) 

8 UNEINPUrF»«wm (8 char*,) ENTER-DIR 
:-;F$:IF F$»-DIR- OR LEN(F$)^ THEN 
GOSUB32:GOT08 

9 IF LEN(F$)>eTHENF$«LEFT$(F$,8)ELSEIF 
LEN(F$)<8THENF$»F$+CHR$(32):GOT09 

10 POKE66406.0:DSKI$ DR.17,2>V$,B$: 
A$«LEFT$ (A$,88):SK«1 iFS-FS+'PCX" 

11 F0RS«3T011:DSKI$DR,17,S.B$.C$ 
:I»INSTR(1 .B$,F$):J«tNSTR(1 .C$.F$) 

12 IF l-OAND J-OTHENNEXTS:GOT06 ELSE 
S«11:NEXTS 

13 IF loOTHEN SK(SIQ«ASC(MID$(B$,t 
+13.1)) ELSE SK(SK)«ASC(MID$(C$.J+13.1)) 

1 4 A*ASC(MI0$(A1SK(SK)+1 . 1 )): 
SK^K+1:SK(SK)«A 

15 T(SK-1)«INT(SK(SK-iy2):IF T{SK-1) >16 
THENT(SK-1)«T(SK-1)+1 

16 IF SK(SK-iy2»INT(SK(SK-1)/2)THEN SS 
{SK-1)»1 ELSE SS(SK-1)»10 

17 iF AO&H43THEN14 ELSE AA>1:SS>SS 
(1): POKE&H1808,DR:EXEC&H1600: POKE 
&HE6C8.141 :HSCREEN2 

18 FORG-OT015:READ GG:PALETTE G.GG: 
NEXTQ 

19 DSKIS DR.T(AA).SSA$.B$ 

20 IF ASC(MID$(A$.4.1))oe THEN HSCRE- 
ENa PRINTERROR - UNSUPPORTED^: 
GOTOSQ 

21 IFASC(MID$(A$,66.1))o1 THENHSCRE- 
ENO: PRINT'ERROR - UNSUPPORTED*: 
GOTO30 

22 LE»ASC(MID$(A$,9,1))+ASC(MID$ (A$.10, 
1 ))*256:LE«LE-(ASC(MID$(A$,5,1 ))+ASC 
(MID$(A$.6.1))*2S6) 

23 HI«ASC(MID$(A$.11 .1))+ASC (MIO$ (A$, 
1 2.1 ))*256:HI«HKASC(MID$(A$.7.1))+ ASC 
(MID$(A$.8,1))»256) 

24 IF LE>319 OR Hl>256 THEN HSCRE- 
EN0:PRINrERROR - FILE TO BIG'iGOTOSO 

25 POKE&H0E11.HI:POKE&H0E0F.INT(LE/ 
256):LE»LE-<PEEK(&H0E0F)*256): 



POKE&HOEIO.LE 

26 POKE&H1809J(AA):POKE&H180A.SS: 
EXEC&H17DA 

27 IF PEEK(&H0EO4)=1 THEN 30 

28 IF SS<>SS(AA)+8 THEN SS=SS+1 : 
GOT026 

29 IF AAoSKTHEN AA=AA+1:SS=SS(AA): 
GOT026 

30 PALETTE 0.63: PALETTE 0,0:PALETTEQ. 
63: PALETTE0,0:EXEC44639:PALETTE8. 
63:END 

31 ' 

32 'SPECIAL DIR 

33 POKE^496.0:PRINT:PRINrPCX files on 
drive"DR-:-:PRINT:F0RS=3T011 :DSK1$ 
DR.17,S^$.B$:FORA=1TOLEN(A$)STEP32 
34IFMID$(A$,A+8,3)=-PCX"ANDASC{MID$ 
(A$,A,1))<>0THENPRINT M1D$(A$,A,B) 

35 NEXTA:FORA=1TOLEN(B$)STEP32 

36 IFMID$(B$.A+8,3)='PCX"ANDASC{MID$ 
(B$.A.1))<>0 THENPRINT MID$(B$>V,8) 

37 NEXTA:NEXTS:POKE65497.0:PRINT 
RETURN 

38 PRINTPOWNG MACHINE CODE IN...' 

39 READ A$Jk«VALr&K'+A$) 

40 CS*CS+A 

41 IFA$»-FFFrTHEN44 

42 IF A>255 THEN PL=A:GOTO 39 

43 POKE PLA:PL»PL+1 :GOTO 39 

44 IF CSO190126 THEN PRINTOATA 
ERROR - CHECK DATA STATEMENTS*:END 
ELSE RETURN 

45 DATA 1300.F6.EAC1 .1 .27.10.B6.E.3.4d.4d. 
48.48.B7.E,B.86.1 

46 DATA B7.EA,39.86.E.3.BA,E.B,7F.E>V.BE, 
E.8>V7,84,30,1 

47 DATA BF.E.8.8C.80,132D.27.9.B6.E.5.81. 
33,27. 17.20.30,B6.E.5 

48 DATA 4C.20.1 6.81 ,33,22,5,B7,FFA3,20,21 . 
86.1.B7,E,4.39.8C.78 

40 DATA A0,24.F5.20.14.B7,E.5.8E,60.135A, 
BF.E.8,20,DF.1368.FC.E,C 

50 DATA 

C3,136DAFD.E.C.10.B3,E,F.23.19.10.83, 
1.3F.25.A8.4F.5F 

51 DATA 

FD.E.C,B6,E,E.4C,B7,E,E,B1 ,E.11 ,23.2,20. 
B7,39,1600.8E 

52 DATA 11.80.BF.E.6.8E.e0.ie09,BF.E,8,7F. 
E.ieOF.7F,E.C.7F,E.D 

53 DATA 7F.E.4.86.30.B7,E.5.7F.E>K,7F.E,E, 
B8,E, 5.B7.FF.A3 

54 DATA 30.7F,FF.D9,BE.E.6.A6.84.F6,E.1635. 
01.1,27.32,81,63.22.22 

55 DATA 84.F.B7.E.3,Bai3,1645.7F.E, 1648, 
BE.E.6.30.1.BF,E,6,dC 

56 DATA 12,16S3,26.D5.8E.11.1658,BF.E,6.7F, 
FF, D8. 39.84, 3F.B7,E,2.88 

57 DATA 1,B7.E.iee9.20,DD.84.F.B7.E.3,5F,7F. 
E.1.BD,13.1677.F6,E 

58 DATA 1.5C,F7,E.1.F1,E.2.26.F1,7F,E.1686, 
B6,E,4,81, 1,27,2 

59 DATA 20,B9.39,17DA.7F.FF.D8.BE,C0,6.86, 
2.A7,84.B6,18.8A7.1.B6 

60 DATA 18.9A7,2,B8.18>A7,3.10.8E.11. 
17F7. 10>VF,4>kD,9F.C0.4 
61DATA7E.16.2A,FFFF 

62 DATA 0,4^6,1 .5.3.56.7,32;22.54.9, 
40,26.63:PALETTE DATA 




pag4 20 the world cf68' micros 



e«t*$1S.OO 

If you want to sp««d up OECB easily, install on HHachi 
6309 and g«t RGBoost. This potch for DECB uses the ex- 
tra 6309 functions for up to a 15% gain in overall speed. It 
is compatible with oil programs tested to datel Save an 
additional $5 by purchasing RGBoost along with one of 
my other products listed below! 



Porches Tondyls Disk EOIASM to support HttochI 6309 codesi Sup- 
perfs oil CoCo models, including stock 6809 models. CoCo 3 ver- 
sion uses 80 column screen^ runs ot 2MHz. YOU MUST HA/E A 
COPY OF DISK ED1ASM This is a (MTCH ONIYI H will not work 
with 'disk patched' cartridge ED1ASM 

Receive and print weother fcscimile maps from shortwavel The US 
weather service sends them all the timel Requires 51 2K CoCo3 
and short^iave receiver. Instructions for simple coble included. 



Move progrcMis and dola b etwee n OECB ond OS-9 dtsksl Sup- 
ports RGB^^DOS - move files eotily be t wee n DECB ond OS-9 por- 
titionst No modificotions to OS-9 modules required 



Access your SmoitWorteh from DECBI Adds funcHon to BASIC 
(DATES! ^ occessing dole ond time. Onfy $15M wHh any oihm' 



dS2 M ftsMud 

GtVMe Folttbe )Nood0. Ml 402S6 

313-e&l-OS3S 

Please add $4 SAH per onkr 



tor oK your cxohardmnnembiconnecfwtth 



CoNi 



!CT 



1629 South 61st Street 
West Ajlis^WI 53214 
(jpulidHofiinHlwi.iiwni.edu) 



That thhg that Tandy caVs a serial port on the CoCo 
has olwoys been a problem. It was designed with 
minfmat cost in mind, and never upgraded. Even 
Tbndy tried to fix tt with their RS*232 PaK but even it 
was only half donel Our Fast 232 port uses a 1 6 byte 
buffer at aleviate missed characters at my speed and 
also has ALL RS-232 Knes implemented. It is easy to 
set up with lumpers for different addresses. A 
daughterboard eon be purchased to easily add a 
second fost serial port! And at this in a cartridge the 
sizeof a IK)M Fold 6809 and 6309 OS-9 drivers in- 
cluded. Completely supports up to 57,600 bps^ lim- 
ited support for 1 15,000 bps. 

Fdsfr2St-$79.«S 

Ooiiglit«r Beard - $45.00 

Oiockwi^usforcomplelBdlskdrlwsysliBmsi. 
misc. hardwarBltmns^ hardware repaks, and hard 
to fMfww arid used CoCo soAwarBl 



O^montrom your CoCo OS^Lmf^l a 9yatmn with Iwlpfhim^ 

Chris Dekker 

BasicBoost : 6309 port of Basic09's RunB module. Packed 
programs are 10% to 15% fiistcr (varies with functions uscd)l 

ScreenBoost: 6309 version of Level H scareen drivers. No- 
ticeably speeds up most functionsi Adds support for \sp to 
200 graphic lines and 28 by 128 column text screens, plus 
horizontal scrolling. New commands to manipulate graphic 
fonts and one that allows programs to move and resize the 
window in which they nm. 

$10 each or $16 for the pair 

HSLINK: Null-modem file transfers between a CoCo and 
any other computer Uses CoCo printer port - no special 
hardware requiredl ASCn and Xmodem transfers up to 
19,200 bps • S7,600 bps with 63091 Cd)les can be made on 
request (spedQr ends needed) or use your own mill-modem 

$14^ or $24^ with cable 



PrtoOT am m us doiam. Ci« or wrlli for 
Add S3 us, $6 CwMKlB for ahipplno 



RR#4 

CentreviUe^NBEOJlHO 
CANADA Phone 506-2764S41 
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What are vou waiting for? 

Get your friends to tabfcribe to 

the onl^ magaziiie that stifl rappoiU 

the Duidy Color Computer^ 

*HhewoHdof 6S' mienfl 

The more neoDJe who want the lupnort. 
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SErmufYiiTSAijmTnMEmnL. 

S3xtli Anntiial **]Last" 

Chicago CoCoFest 



The event of the year is to be held at the Holiday Iim, 345 West River Road, Elgin, IL. If you are just 
shopping or browsing, come by any time Saturday, April 26 between 10am and 5 pm or Sunday, April 
27 from 10 am until 3:30pm. Vendors may come as early as S:30am on Saturday for booth setup. 
General admisaon is $5 for denside members, $10 all others, one day or both. Vendor booths are $35. 



NOTICE: Due to circanurtaoces beyond their control, the Holiday Inn was forced to 
give up the rooms reserved for the CoCoFest They have made arrangements with 
Red Roof Inn near the fest site (Hwy 59 and I-90». about 10 miles east of the Fcst site). 
A lugt toy convention in the area precluded closer lodgfaigt Glenside members wiO be 
running an informal shuttle service between the two hotds for whoever needs rides. 
Some of the vendors will also be assistfaig. CaD Red Roof Inn at 847-885-7877 and 
mention raservation number 1990094096 to get the fest rate of S60 plus tax. Rooms 
wffl be avaibiUe until April Igth. Caenside apologizes for the inconvenience. 



Please aeod fix* to GeoigB Schneweisik Treasniei; Glenside Color Compoter Chib, RR#2 Box 67, Foncst, IL 61741- 
9629. All monies should be received no laterthan March 6, 1997. \tadocs should send $13 to resenre a booth. Addi- 
tional booth spaces are $30, additional vendor pasKS $3 (nunrinrnm 4 per vendor). Balance of booth rental is due bjr 
>^ml 10th, 1997. No refimds after April 10th. For more infinmation contact Ibiqr Podraza, 119 Adobe Circle, 
Caipenteraville, IL 60110-1101. Phone 706-428-3376or Eddie Kan8>^tone708-820-3943, fr ma i l «iri idmnii@d B lp hLcom. 

Will this really be the "last" Chicago CoCoFest? 

Just in case, YOU PONT WANT TO MISS ITIII 



NEW STUFF FROM FARNA Systems!!! 

FARNA Syel^me I0 plaaeed to sit\r\out\o& thati vv» ar» r\o>N dletHbtxtore of tha follow- 
ing, formerly from Norfchdrn Expoeurai Nota: If you rxep^^r receWad your ordar from NX. 
eand a copy of yourcancalled check alon^ with $5 to cavar ©&H ^nd Til fill tha ordarl 
All othar orders ekdd $3 US/MaxIco, $4- CsinskdB. or $10 Ov^r&^m& for S&H, 



A comjpkU remits at oe-B La/vl U thaCtakM 
admnta^ of all fefltur0» of Hltachfe 6309 
procaeaor Eaey ktatall tcrlpU 6309 roc|ulioct 

NItro iMd III : $20XX3 

($40 ff purcha00d wtCh vZjOO) 
Juet Miat >ou ahMiy» ndddwL. MOKE SYS- 
TEM RAMI Up to 32R (16IC for TOF, \eK for 
5CF ik^nceo)\ 



TuneUp: $20.00 

If you donX hav» a 6309. you can sttt tato 
advanta^ of 0om0 of th0 Nitno aoftware tach- 
nolo^ Many OS-9 L^vel II modutM rewrftCM 
for Improved spMd with thtf stock 60091 

l^ue^ : 920XX} 

launch 0EC3 programs from OS-91 Alloive 
loading of somo programs from hard drfvel 
NOTE: PEC0 fro^atm will stit uss flopf^ 
drivss ff roc^utnAd for data. 



Th«cd«r 05-9 or 

5h«n0h«i OS-9 : $25.00 emch 

Transfers your I^OM Tack gams coM to an 
OS-9 dlsM Plsass send manual or I^OM Pack 
to vsrMV oivnsrehip of origkiat program. 

FARNA SyffCtfrm 

Po0t OfRcd 60X 321 

W«m0r Robina. GA 31099 

Phone: 912-32&-7559 
E-rmll: d0rtfbxOdolphi.com 
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